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ONE mate 
KIRATALIA AND ITS IMMEDIATE GENERIC AFFINITIES 


‘The taxonomy of flowering plants has long been distinguished 
by overwhelming respect for reproductive structures as indi- 
eators sine qua non of general relationship and phylogeny. It 
is not necessary to defend the use of floral characters in the 
definition of taxonomic entities: the success of such criteria 
amply justifies their employment. Within single large groups 
of flowering plunts such as families, however, the use of re- 
productive structures occasionally resolves itself into quibbling 
comparisons of outline and insignificant variations from a gen- 
eral type idealized as "primitive" by successive writers of suc- 
cessively divergent viewpoints, This futility of approach has 
been particularly manifest in the efforts of certain students of 
the phylogeny of the flowering plants. 

In the family Аросунасев the andrexis are relatively com- 
plicated among Howering plants. The anthers and stigmata are 
particularly various. Only a bold investigator, in my opinion, 
can hope to perceive and to interpret rightly a plausible phylo- 
genetic sequence in the intricate floral mechanism alone. Hap- 
pily such reproductive variants are supported in the Apocynacez, 
and also in the closely related Asclepiadaces, by vegetative, 
chiefly foliar, characters, which clarify intrugeneric relation- 
ships to a degree that has been little appreciated. 

Such characters of the leaves include aggregations of small, 
fusiform glands found chiefly at the base, Jess commonly along 

зима 2% 
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the entire length of the ventral surface of the midrib, The dis- 
tribution of such foliar glands has been extremely useful іп the 
recognition, іп partienlar, of the two subgenera of the tropical 
American genus Manderita,! reinforcing the less easily observed 
floral characters. Such chatacters of the leaves also include 
peculiar superficial foveæ or pits of generally elliptic shape, 
which occur with greater or less regularity in the axils of the 
midrib and primary veins upon the dorsal, or lower, surface. 
Similar fovew are infrequently found upon the lower surface 
of leaves of certain Rubiacer as well, 

In tbe Apocynaceæ the foliar fovea appear to be restricted 
to six genera: Forsteronia and Tintinnahnoria, which ure re- 
stricted to tropical America; Kibatatia and Beaumontia, of 
tropical Asia and Oceanía; Funtumie, of Africa; and Matowetia, 
of western Africa and tropical America. The six genera ате 
indubitably closely relnted, und all are members of the subfamily 
Echitoidex. Employing the inclusion or retative degree of 
exsertion of the anthers as criteria for the erection of two 
tribes—lchitidew and Parsonsiew—within the Echitoidere, Schu- 
mann? placed Kibatatia (as Kickois) and Beawmontia within 
the Eehitidem, and Forsteronia, Майонеба, and Vatlaris (pre- 
dominantly composed of species referable to Кйибайа) within 
the Parsonsier, evidently expressing his view of their natural 
relationships, More recently Macfarlane? has indicated the 
genus Vallarís (vide ante) as derived phylogenetically from the 
genus Wrightia; Puntumia and Matouctia as direct tines from 
the prehistorie plexus of the subfamily Echitoideæ; Киева 
(as Kickzia) as derived from Fantumia; Forsteronia as derived 
from Secondatia by way of PRenardia; and Beuxmontia as de- 
rived from Boisea, togelher with numerous other discrepant 
genera. 16 should be observed that Wriyktia, Secandatia, The- 
mardia, Baissea, and the genera associated by Macfarlane with 
Reaumontia are destitute of foliar fover, 

"The general aspect af ar Zovem has already been noted. 
The size and the shape vary somewhat among the genera and 
species demonstrating them (late 1, figs. 1-5). Ina transverse 
section (Plate 1, fig. 6) the individual fovew of омета clastica 
(Preuss) Stapf is seen to be s rather shallow concavity with 
epidermal cells somewhat larger than those of the foliar epider- 


СЁ. Woolson, Ту. R, By Ann. Мо, Rot, Gard, 20 (1925) 618, 

In Engler and Prantl, Nat. Pfltnzenfam. ed. 1 4? (1895), 

`The Fvolatian and Distribution af Mowering Plants, Chart В Phi. 
lagelphia (1924), 
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mis proper. If secretion occurs, it nmst be relatively minor. 
Such histological relations kave been found in leaf sections of 
several representative species of the genera Mafouetie, Farstes 
ronia, and Fintumia, 

‘The emphasis upon the strueture of the Hower in treating 
of the taxonomy and phytageny of the flowering plants has been 
based upon the general assumption that repreduetive structures 
rvative than are vegetative struelures, Аз 
maller of fact, however, it would appear conversely that vegeta- 
acters ave too conservative to bc used generally in plant 
tion; the variability of reproductive siruclures is more 
conducive to the recognition of taxonomic categories, Hence 
it is obvious why the larger divisions of the seed plants, as gym- 
nosperms and angiosperms, monocotyledons and dicolyledons, 
find their surest foundations upon the anatomy of the root, the 
stem, and the (егі. 

The foliar fovea of the several genera of Echitoidez, there- 
fore, аррсаг (e be conspicuous, common, anatomical features. 
Having no evident function at present, they might also be inter- 
preted as vestiges banded down from a common line of ancestes 
Woro the function of the fovew obvious, it might be held with 
reason that they have heen evolved independently in incongruent 
genera ав а response to а common need. At any rate they 
furnish a convenient feature which helps io distinguish a group 
of genera common io bolh hemispheres, probably constituting 
evidence of relationship of the apocynaccous flora of either. 
Withoul further phylogenetic implications expressed, the several 
genera may he distinguished by means of the following: 


Key to the joveatenteaved genera af Bohitoideæ, 


МА eds ecomose, glabrous or variously pubescent senerally; kavos 
celundulars shrubs and smoll trees; genus of tropical America and 


Africa dimi i Án Malewetin. 

^, Seeds cona 

82. Сома chalazal, borne upon an elongate rostrum; Ieaves not glandular; 
trees, 


«7. Corolla salvorform ta infundibuliform, relatively doticate im tex- 
lure; stamens exscrted, or at trast protruding into the inflated 
walla throat; genua of tropical Asia and Oceania... Kébatolin, 
Corolla salverform, relatively fleshy Бу texture; stamens deeply 
included; genus of tropical Africa... om Вагата. 
Coma micropylar, sesvites атат. 
Coralia infundibulitorm, large and showy; staminal filaments mach 
longer than the anthers, 
4D. Suthers without clongute, spirally contorted tips; leaves not 
mlaudulur; genus of tropical Asia... - Beztnontig. 
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4% Anthers with elongate, spirally conturted tips; leaves glandular 
ді the base of the midrib above; genus of Central America. 
Timtinnabularia 
c Coralla salverforma, relatively small; staminol filaments shorter 
than the anthers ос about as long; leaves mostly glandular at 

the base of the midrib above; genus of tropical America. 
Forsteronia, 
The genera Forsteronia and Maloxetia, the former wholly aud 
the latter predominantly American, have already beon revised 
їп a previous number of these studies.* Malovetie has previously 
been represented in Africa by a single species, Af. Howdelotii 
A. DC., of Sierra Leone and Senegal. Another species from the 
Belgian Congo may now be added. Tintinnabulerie is а ro- 


* Ann Мо, Bot, Gard, 22 (1995) 133-244; 288-270, 

EMALGUETIA BEQUAEKTIANA Wesdson sp ner: 

Arbuseuts (Bde Bequacrt); ramulis teretibus glabris cortice rubro- 
brunneis inconspieuc lentiecilatis; foliis oppositis breviter petiolatis oblon- 
көрісін apice breviter acuteque subeaudato-acuminatis basi obtusis 
7-10 cm longis 25-1 cm leis firmiter mombranaceis plaberiiwis sopra 
subnitidulis subtus mubgiaucescenübus in axillis nervi medii ieconspicue 
xureque fovcatis; petiolis 0.3-0,8 cm Jongis; umbellis aut terminalibus aut 
lateralibus floras albidus 2-9 gerentibus; pedunculo 04-0Т em longo; 
pedicellis 1-1.5 em lonis glabris; ealycis laciniis ovatis oblusis 02-025 
em longs valde imbricatis extus intosque papillutis margine minute cilio- 
latis; corollae salvorformis tubo 1.8-2 em Jongo basi са. 0.18 em diamctro 
metiente paulo sub medio usque ad 0.4 cm diam, dilitato faucibus am- 
pliatis ostio са, 02 em diamctro metiente extus glaberriwto intus basi pa- 
Pilato prope insertjoncm staminum minute puberulis Jehís oblique ovatis 
acute ucuminatis 1.5-1.7 em longis patentibus екіші papilfstis intus prope 
basem puberulis cactcramque pubcrolo-p&pillatis; antheris valde exscriis 
oblongeseltipticis aeui lonis glabervimis; ova 
eblongo-ovoideo ea. 0.25 em longo prope apicem minute puberulo-papillat 
2 cm dongo; neetariis Baud connatis ovario multo breviori 
olliculis teretibus falcatis suepe subtorutosis 15-20 em longis glabris 
mnínibus 2-25 em longis sparse isrejulariterque pilosulis, 

» bords boisés do rivière, Stanleyville, February 25, 191 

Mort 6967 (Herb, Jard, Iot. Bruxelles, type, Herb. Missouri Hot, Gar. 

den, yhoterabb amd analyticol drüwinzs); Yambuys, foret, le tong de 

Тели, March R, 3906. Laurent 102: (Bruxelles); Mondembu, date lacking. 

Укерсттся 188 (Бора); Romie, February 19, 1906, Laurent 255 

Чим). 

Mulauetio Reyuaertiang may be distinguished from M. Heudelotü as 
follow: 

Сөзім tube 1 to 2 em Jong, not conspicunusly inflated toward the Vase: 
lobes 1.5 to ЪТ em long, papilate without, gencrally puherulent to pub. 
erulent-papitiote within; planta of the Belgian Congo... M, Bequacrtiana, 

Corolla tube 1 te 1.2 em long, not conspicuously inflated toward the bas 
the labes 0.8 to 0.9 cm long, glubrous without, minntcly puberulent at 
the very base within, otherwise glabrous; plants of Senegal and Sierra 
Leone .. m М. Heudelotii. 
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cently ered monotypic genus of Guatemala! Frntunie 
and Benumontia, consisting of relatively tew species of tropical 
Africa and Asia, respectively, have not yet beun the eause of 
taxonomie difficulties. The situation of Kibafalia, however, has 
been singularly confusing and desm somewhat extended 
revision even upon the imperfeet basis of our present knowledge 
Of the tropicat Asiatic flora. 


Genus KIBATALIA 


Kibatafia б. Dox, Gen. Syst. а (1838) 50; Мак, Philip, Jouen. Sei. 
17 (1920) 206, 

Hasseltia Филом», Bijdr, (1826) 1035, non ПВК. 

Kiria BLcww, FL Jav. Pract. 1 (1828) T; А. DC, in DC, Prodr. & 

1844) 408, err. typ. 

Rumphia 4 (1548) 25; К. 8сп. in Engler and Prantl, 
Nat, Pflanzenfar. 4° (1895) 174, mon Dum. 

Parasallarie Pierke, Hull Soc. Linn. Paris л, s. 1 (1898) 30, 

Valíaris Auct, pro parte, non Burm. f. 


i. Don, car. emend. 


Lactescent shrubs or trees. Stems ligneous, terete or some- 
what compressed; branches opposite or alteynate, Leaves op- 
posite, the dorsal surface bearing with more or less frequency 
a single lenticular or pustulate fovea or pit in the axils of the 
midrib and secondary veins; nodes inconspicuously stipulate. 
Inflorescenee alternate-laleral or subterminal, rarely terminal, 
subumbellate, few- to severalfowered. Calyx 5-рағіед, the 
lobes essentially equal, cleft nearly to the reecptacle, bearing 
within alternate solitary or clustered squamelke. Corolla in- 
fundibuliform to salverform, the tube cylindrical to narrowly 
conical, exappendiculate within, the limb actinomorphie, 5-рагіей, 
dextrorsely convolute. Stamens 5, the anthers usually more or 
less exserled, at leust protruding conspicuously into the inflated 
corolla throat, connivent and agglutinated to the stigma, con- 
sisting of 2 parallel sporangia borne ventrally near the base 
of an enlarged, acutely sagittate, peltate connective; pollen gran- 
ular; filaments free, somewhat shorter than the anther, bearing 
dorsally near the apex a more or less conspicuous, callose gland. 
Сатре 2, apocarpous, united at the apex by a common stylar 
Shaft surmounted by the fusiform-subcapitate stigma; ovules 
numerous, borne upon an axile, binate placenta, Nectaries 5, 
separate or more or less conerescent. Follicles 2, apocarpous 
ov persistently united at the tips, dehiscing along the ventral 
suture; containing numerous dry seeds provided with a rostrate, 
chalazal coma. 


‘Woodson, Jr, В. E., Aun. Mo, Bot, Gard. 23 (1985) 587, 
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Туре spocios: Kibatolin arborea (Blume) С. Don, беп, Syst. 
2 (1838) 86. 

‘The name Kibalalia was restored to use їп 1920 by Merrill 
who assigned appropriate new combinations for most of the valid 
species previously placed in Жісігіо, both Asiatic and African, 
evidently unaware that the latter had previously been taken to 
constitute the genus Funtumia Stapf. 

To the Asiatic species of Kidatatia have here beon added сег» 
tain species previously relegated io Vallaris Burm. f. which 
show important divergences from the type species of that genus, 
V. pergulnno Worm. £, such as the erect fruticose or arboreal 
habit, the foveale leaves, the subumbellate inflorescence, the 
rostrate seeds, end structural details of the reproductive organs, 
all of which are conformable to the generic limits of Kibatala. 
Vallaris lancifolia Hook. f. has been found to constitute a third 
generic clement. whieh will be diseussed elsewhere. 


Key to the species of Kibatulin, 


Заки. PARAVALLARIS (Piece) Woods 
d'evavellaris WERE, Bull. Sor, Linn. Paris r. ө 1 (1898) 30, pro jen. 
Corolla salverform, relatively small; anthers conspicuously 
exserted. 
a^ Follicles relatively stout and rigid; species of southeastern continental 
Asia amd Sumatra. 
X Squamelis solitary, occasionally: deeply cleft, alternate with the ea- 
бух lobes. 
67, Corolla 1.5 to 2 em tong; staminal gtand extremely inconspicuous, 
47. Peduncles about equaling the subtending petioles; corolla 1,9 to 
2 em long, the lobes oblong-nvate, densely pubcrulent within: 
plants of Siam ........ sh төзе 1, К, laurifolia. 
42, Poduneles much shorter than the subtcnding leaves; corolla 1.5 
to 18 em (опы, the tobes puberulent-papiflate within; plants 
of the Malay Peninsuta and Sumatra... ~ 2, К. Maingayi, 
е", Corolla 25 to 2.8 em long; stamimal gland conspicuous; species of 
Indo-China. 
43. Teaver cotinccous, 6 їл 14 cm long, the faves very conspicanus; 
anthora minutely püosulose dorsally.. [3 mieroplailia, 
d*. Leaves firmly membranaceous; 17 to 20 em long, the {отот in- 
conspicuous; anthers essentially glabrous dorsally. 
А К, macrophylla. 


"9р. Journ. Sci. 47 (1920) 306. 


©. Woodson: Аросуласов, VI 21 


82, Баймшейе numerous, indefinitely distributed; coroll 29 to 22 ст 
long: staminal gland conspicuous: plants of Burma, 

Б. К. anceps. 

peces of the Philippine 1s- 


icles relatively slender and flexuows: 
lands, 

b^ Leaves elliptis-laconlote, тау watrowly su; боса} buds glabrous 

or indefinitely popilinte at che tipa; corolla 0165 pubcrulenupa. 

pillate within 6. К. gitingeneis, 

aves elliptic: oral Inde puberulent-pupillute at tho tips; corolla 

lobes densely puberalent. within scenes. Ta К. daronensie. 


Sebrenos М. ELKIBATALIA Weodion apie. 

Corolla infunditiatiform to subinfundi>ulizorm, v 
and showy; anthers protruding into the inflated corolla throat 
or slightly exserted beyond tke orifice. 


65 Corolla relatively small, 3 to 25 em long; species of the Ph 
Islands, 
2, Согойа tute somewhat Jose than ОЛ em in diameter ut the base: 
Teaver mcinbrannteous, elliptie-lanccolate, 2 to 2,5 on broad. 
8. K,desonensis. 
leaves coriaceous, obo- 
- 9. К. stenapetala. 


85 Corolla tube 0.2 em in diametee nt the base 
vate-olliptic, 3 to 3,5 cm broad 
82 Cotolla relatively largo, 5 to 8 cm Jong, 
82. Затраты solitary. occasionally deeply cleft, alternate with the ca- 
lobes, 
etarios thick and Йевһу, shorter tham the ovary- 
Inflorescence several. (usually 4- to 8-) lowered; planta of Bore 
[o 2210. К, bornecneis. 
Moesconec few- (usually 12 ov 2) flowered; plants of the 
Philippine Felons. 
* Corolla throat about equaling the proper tube. 
f°. Leaves rather narrowly ohlong, eoriuccuus or subcoriaceous, 
45 Corolla 7 to В cm long, the proper tube rather gradually 
constricted at the insertion of tho stamens, the throat 
LA do LS ет (шк... sess Me К. Мей. 
#7 Corolla 5 to б em Jong, the proper tube abruptly cone 
stricted at the insertion nf the stomens, the throat 06 


to 05 cn fone... 22410, К. Blaneoi. 
1%. Leaves broadly elliptic, rather delicately membratraccous: 
corolla 7 to 7.5 en: long, the proper tube rather gradually 


sonstrieted at the insertion of the stamena, the throat 0.8 
tod em ое сос I8 К. puberta, 
©% Corolla threat much shorter than the proper tube 
17. Corolle throat much wider than the proper tube, ӨЛ to 09 
em in diameter, the lobes broadly obtuse (o rounded. 
м. К. Elmari 
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Б. Corolla throat scarecly wider than the proper tube, 0.4 to Од 
em in diameter, the lobes acute......... 15. К. Macpregarii 
2% Neeturics delicately membrannceous, complolely concealing the 
ovary; corala throat mach shorter than the proper tube; plants 
of the Philippine Iskinds. 16. K. Merrittiana 
87. Squamatia numerous, indefinitely distributed. 

Lenves lanecalate 40 oblongamecolato, rarely oblong, coriaceou: 

особа lobes about 7 cm long; plants af Са, 


17. К, Wigman 
е7, Leaves ovate to broadly elliptic, membranaceovs; curolla lobes 35 
$0 4 em long: plants of Java... . 18, К, erborca. 


The two subgenera are clearly congeneric, аз the somewhat 
slight discrepancy in the size of the flowers and the relative 
depth of insertion of the stamens аге apparently the chief, if 
not (he sole, basis of their distinction. 

Through the kindness of the curators I have been privileged 
to examine critical specimens of Kéhatatia from several of the 
Jeading herbaria of the United States, Europe, and Asia, which 
are cited by means of the following: parenthetical abbreviations: 
Bureau of Science, Manila, Philippine Islands (BSM); Royal 
Bolanic Gardens, Kew, England (К); Missouri Botanical Gar- 
den, Saint Louis, U. S. A. (MBG); Museum National de РНіз- 
toire Naturelle, Paris, R, F. (MP); New York Botanical Garden, 
New York City, U. 5. А. (NY); United States National Ier- 
barium, Washington, U. S. А. (US). 


IBATALIA LAVRUCOLIA (QUAL) жөнін 
Ribatelie laurifolia (Ridl) Woovsox, Sunyatsenia 2 (1906) 102, 
Tracheloapermym фа: wiv RtDL, Journ, Fod. Matay States Mus. $ 

(1915) ji 
Shrubs (according to Ridley) ; stems relatively stout, glabrous, 
rather inconspicuoushr lenticellate when fully mature; leaves 
oblong-elliptic, apex shortly acuminate, base obtuse, 8 to 15 ст 
long, 2 to 4 em broad, corinceous to subcoriaceous, wholly gla- 
brous, lustrous above, opaque beneath; petioles 0.2 to 0.4 cm 

Jong; inflorescence 5- to S-flowerod; pedunele about equaling the 

subtending petioles, essentially glabrous; pedicels 0.6 to 0.8 em 

long, very indefinitely papiliate to essentially glabrous; calyx 

Jobes brundly ovate, obtuse, 0.2 {о 0.25 em long, very minutely 

poberulent-papillate to essentiaily glabrous, the squameltze soli- 

tary, ovate, entire; covolla yellowish (according to Ridley), 
lverform, the tube flaskferm, about 1 em long, about 0.13 em 
in diameter at the base, above which slightly inflated to about 

0.2 to slightly above midway, thence gradually narrowed, about 

022 em in diameter at the short faucal tube, glabrous without, 
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puberulent-papillale within towards the insertion of the stamens, 
the lobes obliquely oblong-ovato, uento to acuminate, 0.9 to 1 em 
Jong, papillate without, densely puberulent within, shar 
spreading; anthers conspicuously exerted, 0.25 cm long, mi 
жау hirlelous dorsally, the gland scarcely manifest 
ovoid, about 0.1 em Jong, minutely puberulent-papillat 
0,07 елі long; nectaries sobreniform, essentially separate, less 
than half equaling the ovary; follicles unknown, 

Stam, Koh Pennan, Robinson 276, 1914 (MP, isotype, МИС, 
photograph and analytical drawings). 
+. ШАРАЛА WAINGANT (Toke {Л Woodson comb. төт 

Vatiaria Майор Wook, г. Fl Brit. Ind. 3 (1882) 63t. 

Large trees (aceording ty Maingay) ; stems relatively stout, 
glabrous, rather inconspicuously lenticollate when fully mature; 
leaves rather broadly elliptic, rarely to broadly oblong-ellptic, 
apex obtusely subcaudatencuminate, base obtuse to broadly 
acute, 6 to 12 cm long, 2 to 5.5 em broad, coriaceous to эше 
coriaceous, glabrons throughout; petioles 0.4 to 0.5 em long: 
inflorescence 3- to 10-flowered; peduncle scarcely manifest, much 
shorter than the subtending petioles, glabrous; pedicels 0.5 to 
95 em long, glabrous; calyx lobes ovate, acute, 0.18 io 0.2 cm 
Jong, papillate without, the squamell solitary and alternate with 
the calyx lobes, ovate-quadrate, entire to minutely lacerate; 
corolla white (according to Hooker), salverform, the tube ey- 
lindrie-flaskforro, 0.68 to 0.8 em long, about 0.15 to 0.2 cm in 
diameter at the base, slightly narrowing toward the insertion 
of the stamens, essentially glabrous without, within puberulent 
towards the insertion of the stamens, otherwise puberulent-papi- 
ate, the lobes obliquely ovate, obtuse to shortly acute, 0.9 to 1.1 
em long, puberutent-papillate without and within, refluxed or 
sharply spreading: anthers conspietiously exzerted, 0.25 to 0.3 
em long, minutely barhellute towards the tip, the gland very 
inconspicuous; ovary oblong-ovoid, about 0.15 cm long, minutely 
muberulent; nectaries deeply 5-obed, essentially conerescent, 
somewhat shorter than the атаву; follicles relatively stout and 
rigid, 22 to 28 cm long, about 0.4 (o 0.7 cm in diameter, sharply 
divaricate, acuminate, glabrous; seeds 4 to 4.5 em long, the 
rostrum about cqualing the length of the всей, the pale yellow 
coma 4.5 fo 6 em long, 

Malaya, ТоновЕ, Penyabong, Foxwortiny 1173, May, 1918 
(BSM). PENANG, Batu Feringy, Curtis 12569, 1897 (RSM), 
Біқсаронв, Ridley 4947, garden jungle, 1893 (BSM); same Io- 
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cality. Curtis s. x., 1905 (BSM, MBG); data incomplete, Gez- 
doger s. n, July, 1906 (MBG). 

БОМАТЕА, Loondoct. Conecssion, Kocaloc. Bartlett 7124, March 
31, 1927 (NY). x 
3. KIBATALAA SKCKOMUYLLA d 

Paravatluris wicropladls Pras, in Lecomte, FI. Géo. Inde-Cbiuo 3 
(2988) 1181. 

Small trees, 5 to 10 m tall (according to Piturd) ; stems rela- 
tively stout, glabrous, very inconspicuously lenticcHate when 
fully mature; leaves oblonz-elliptic, apex obtusely acute to very 
shortly end obtuscly acuminate, base obtuse to acute, 6 to 14 
ст long, 2 to 5 em broad, rather heavily coriaceous, wholly gla- 
brots; petioles 0.3 10 0.5 em long; inflorescence 3- to a-flowercd ; 
peduncle somewhat shorter than the subtending leaves, glabrous ; 
pedicels 0.7 {о 1 ст long,-glabrous; calyx lobos broadly oval, 
obtuse, minutely puberulent-papillate without, 0.3 to 0.35 em 
long, the squamelke solitary and alternate with the calyx lobes, 
entire or essentially so; corolla salverform, white (according to 
Pitard), the tube cylindric-laskform, 1.2 to 1.3 em long, about 
0.2 to 0.225 cm in diameter ut the base, constricting to about 
0.15 ст in diameter at the orifice, essentially glabrous without, 
puberuient towards the insertion of the stamens within, the lobes 
obliquely obavate-cllintic, obtuse, 1.3 to 1.4 em long, minutely 
papillate without, minutely puberulent within, гейехей or sharply 
spreading; anthers conspicuously exserted, 0.3 cm long, minutely 
pilosulase dorsally, the gland obscurely binate, subveniform; 
ovary ovoid, about 0.1 cm long, minutely puberulent; nectarics 
concrescent, indefinitely lobed, about one-third equaling the 
ovary; immature follicles relatively stout and rigid, obtuse, es- 
sentially glabrous; seeds unknown. 

French Indo-China. ANNAM, Nha-trang Province, Hoa-tan, 
Ройане 47, June 23, 1919 (MP, type, NY, MBG, photograph; 
Phu-bu, Ройане 5428, January 22, 1923 (MP, NY); Tourane 
and vicinity, forest, Clemens and Clemens 4345, May to July, 
1927 (MBG, NY, US). 

ВАТАША MACROPRYLLA (Pierre) Woodsen co 
Paravallaris macrephytia Prenat, in Planch, Prod, Apoeyn. (1894) 
205; Pirasp, in Lecomte, ГІ. Gén. Indo-Chine 2 (100%) 1180, 

Shrubs, 2 (о 6 m tall (secording to Pitard) ; stems relatively 
stout, glabrous, conspicuously lenticollate when fully mature; 
leaves broadly oblong-elliptic, apex very shortly und obtusely 


М) Wwe camb, nor, 
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subeaudate їс, base obtuse, 17 to 20 em long, 4 fo 9 ст 
broad, firmly membranaceous, minutely puberulent-papillate 
beneath when very young, wholly glabrous when fully mature; 
petioles 0,5 to 0.7 cm long: inflorescence 4- to I0-fiowered: pe- 
Чал somewhat shorter than the subtending petioles, essentially 
glabrous; pedicels 0.8 to 1.1 cm long, essentially glabrous to 
very minwiely and irregularly pilosulose; calyx lobes ovate, 
broudly acute to obtuse, 0.3 to 0.35 em long, puberulent-papillate 
without, the squamella solitary and alternate with the calyx 
lobes, more or less irregularly lacerate and divided; covolla 
salverform, yellowish white (according to Pitard), tho tube 
cylindric-flaskform, 1 to 1.2 cm long, about 0.3 em in diameter 
at the base, constricting to ahout 0.15 ст in diameter at the 
orifice, essentially glabrous without, minutely puberulent within 
towards the insertion of the stamens, the lobes obliquely oblong- 
eltiptie, acuminate, 1.5 to L6 cm long, minutely puberulent- 
papillate without, densely and minutely puberulent within, re- 


flexed or sharply spreading; anthers conspicuously exserted, 0.3 
to 0.825 cm long, essentially glabrous dorsally, the gland con- 
spicuous, bínate-ovoid; o 


id-oblongoid, about 0.15 em 
long, utely puberülent; nectaries conerescent, irregularly 
lobed, about half equaling the ovary; follicles relatively stout 
and rigid, 8 to 17 ст long, about 0.6 to 0.5 em in diameter, 
divaricate, obtusish, glabrous ; seeds 1.5 to 2 em long, the rostrum 
3 to 3.5 em Jong, the very pale yellowish or white coma 5 to 5.5 
tn long. 

French Inde-Chinu. ANNAM, Tbanth-Hoa Province, Hoi- 
Xuan, Ройапе 1732, August 17, 1920 (MP, NY); Vinh-Yen 
Province, Eberhardt 8801, no date (MP, Tuyen Quang, 
Petelot 1934, June, 1925 (NY); Hoa Binh Province, route de 
Ноа Binh, Petetot 921, Jamary, 1931 (NY). 

Although the foliage appears to conform, the follicles of Pe~ 
1406 1991 are much smaller than those of Ройанс 1752 and 
evidently somewhat more compressed as welt, 


3. KIDATALIA ANCEPS (Deon and R. Шыва) Woodson, 

Кава oniccrs (Dunn and К. 
3 (1940) 101. 

Vatlaris 7 anceps Wards, Cat, (1828) № 

Trackclorperncum anceps DUNN ава В, Wi 
зиз, 

Vatiaris arborce Fuscuten, Kew Boll. (1927) 92. 

Vatiaris anceps (Dunn апд В, Williams) Fiscten, Kew Bulk (1981) 
28 {where cited as V. акесра (Wall) Fischer]. 


ams) Wounsos, Sungatsenia 


1622, nom. nod. 
їлдмз, Kow Bull, (1920) 
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‘Trees (small, according to Dunn and R. Williams; 40 feet tall, 
aecording to Fischer) ; stems relatively stout, minutely puberu- 
lent when young, eventually becoming glabrate; leaves oblong- 
clliptic, apex shortly acuminate, base obtuse, 18 to 25 em long. 
4,5 to 8.5 em broad, subcoriaceous, rather lustrous and glabrous 
above, opaque and densely puberulent beneath; petioles 1 to 12 
em long, minutely puberulent to glabrate; inflorescence 5- to 
flowered; peduncle about equaling the subtending petiole, mi- 
mutely puberalent; pedicels 1.8 to 2 em long, minutely puberulent; 
calyx lobes ovate, obtuse, 0.4 to 0.5 em long, minutely and densely 
puberulent without, the squamelle numerous, regularly and 
indefinitely distributed; corolla salverform, essentially glabrous 
to very indefinitely papillate without, the tube somewhat conical, 
12 to 1.3 em long, about 0.6 em in diameter at the base, and 
0.2 em in diameter at the orifice, puberulent within above. the 
lobes obliquely ovate, obtuse, 1.7 to 1.8 em long, about 1 елі 
broad, very minutely papillate without, puberulent-papillate 
within, sharply spreading; anthers 0.35 cm long, conspicuously 
exserted, minutely hirtellous dorsalily, the gland subreniform, 
entive, about one-fifth equaling the anther; ovary broadly ovoid, 
about 0.15 cm tall, puberulent-papillate; stigma fusiform, 0.13 
ст long; nectaries somewhat conerescent, nearly equaling the 
ovary; follicles relatively stout, 15 to 19 em long, about 1 em 
in diameter, glabrous, sharply divaricate; seeds about 5 to 2 cm. 
long, the slender rostrum slightly surpassing the region of the 
embryo, the pale tawny coma abont 6 cm long. 

Торт, Burma, South Tenasserim, Ngawun Chaung forests, al- 
titude 300 fect, Parkinson 1622, January 26, 1926 (K, MBG, 
photograph) ; Letpanthaung, Mcedold 14654, March, 1911 (K, 
cotyre). 
© KIDATALIA COTISGENSIS ағы W 

Riek Gitiagense Ем. Loaf. Philip, Bot. 4 (1912) 14: 
Vallaris anguatijotie Menn. Philip. Journ. Sei. 7 (1912) 845. 
Vullariy gitingonsia (Elm.) Mem, Philip, Journ. $5, 10 (1915) 70. 

Trees, 8 to 20 m tall (according to collcetors) ; stems rela- 
tively slender, glabrous, very jneonspicuously Jenticellate when 
fully mature; leaves elliptie-lanceolate, usually very narrowly 
зо, apex obtusely subcaudate-acuminate, base acute to attenuate, 
3 to 12 em long, 1 to 3 cm broad, subcoriaceous, glabrous through- 
out; petioles 0.2 to 0.5 cm long; inflorescence 4- to 12-flowered: 
peduncle somewhat shorter than tho subtending petioles, gla- 


—— 


ж Woodson: Аросунасет, УТ 217 


brous; pedicels 0.5 to 1 em long, glabrous; calyx lobes ovate, 
жее to obtuse, minutely papillate to pudcrulent-papillate witi- 
out, the sqaamelle solitary, alternate, dentiform, very incon- 
spicuous; corolla ealverform, creamy white (according to Elmer), 
the tube Raskform, 0.6 to 0.3 em long, about 0.18 em in diameter 
at the base, somewhat inflated towards midway, thence gradually 
constricted, about 0.1 to 0.125 ст in diameter zt the orifice, 
glabrous without, minutely puberulent towards the insertion 
of the stamens within, the lobes obliquely ovate-cliiptie, obtuse 
to broadly acuminate, 0.7 to 1.2 em long, minutely papillate to 
essentially glabrous without, minutely puberulent to puberu- 
Jent-papillate within, reflexed to sharply spreading; anthers con- 
spicuously exserted, 0.2 to 0.25 «іл long, essentially glabrous 
dorsally, the gland conspicuous, ovoid-subreniform; ovary ovoid, 
about 0.1 em long, puberulont to puberulent-papiilate; nectaries 
distinctly 5-cleft, ubout equaling to about half equating the ovary; 
follicles relatively slender and flexuous, long-aenminato, 11 to 25 
em long, about 0.25 to 041 ст in diameter, divaricate (о falcate, 
glabrous; seeds 1.5 to 2 cm long, the rostrum 4 to 5 cm long, 
the pate tawny coma 5 to 7 em long. 

Philippine Islands. Luzon, Laguna Province, F. B.S 22507 
Mariano, February and March, 1911 (BSM), Manuel (BSM): 
Camarines Sur Province, Agosais, Dur. Sci. 76127 Бдайо, on 
slope in damp forest, altitude 1,500 feet, October, 1928 (BSAF, 
NY); Guinobatan, P. В. 27241 Рабиа, July, 1918 (BSM): 
Camarines Norte Province, Paracale, Bur. Soi, $9515 Ramos 
and Ейайо, damp forests, November and December, 1918 (RSM, 
US): Шосов Norte Province, Burgos, Bur, Sci. $2908 Ramos, 
dry thickets, July, 1918 (BSM): Tayabas Province, Mauban, 
San Jose, Bia-an, on the mountain ridges where the soil is deep 
and loose, altitude 400 meters, F. B. 25565 Dulduluo, May, 1916 
(RSM, US); Lucban, Mount Banahao, mountain forest, altitude 
2,000 meters, Bur. Sei. 19587 Ramos, January 31, 1913 (BSM, 
US) : Sorsogon Province, Frosin, Mount Bulusan, Elmer 15910, 
April, 1916 (BSM, MEG, NY); Mount Poedol, altitude 130 
meters, damp forests, Bur, Sci. 23524 Ramos, July and August, 
1915 (RSM, MBG, NY, US). CATANDUANES, Barrio Agbau, Р. 
В. 28820 Borja, January 9,1922, SIAUYAN, Magallanes, Mount 
Giting-Giting, Eimer 12208 (MBG, NY, US, isotypes). LEYTE, 


ЕЁ. A, Все of Forestry, or Bur. Sei, Buren of Science, is followed 
by Bureau of Science herbariam number and the collector's лаз 
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Wenzel 678, Мау 15, 
ес, Wenzel 2554, June 


Bonavista, forest, altitude 500 meter 

1914 (BSM). MixpaNao, Surigao Pro 

26, 1924 (BSM, MBG, КҮ). 

+. KIRATALIA DAROXENSIS (кіш) оноп comb. n 
Holarrhena daronensis Ft, Leat Philip. Bet. 
Vullaris daroncusis (Etm.) MERR, Philip. Journ, Sci 

"trees, 5 to 20 m tall (according to collectors) ; stems relatively 
slender, glabrovs, rather inconspicuously lenticeilato when Lully 
mature; leaves elliptic, apex shortly upd oblusely subcaudate- 
acumináte, base acute 10 obluse, 4 to 10 em long, 1.5 to 4 cm 
broad, subcoriuecous, glabrous throughout; petioles 0.4 to 0.6 
em long; inflorescence 3- to T-flowered; peduncles somewhat 
shorter than Uke sublending lenves, glabrous; pedicels 0.4 to 0.6 
cm long, glabrous; calyx lobes ovate, obtuse, 0.25 to 0.3 em 
Tony, indistinetly papillate without, the squamellie alternate with 
the calyx lobes, solitary; corolla salverform, white (according to 
Elmer), the tube (im buds shortly before anthesis) cylindric- 
flaskform, 0.6 to 0.7 em long, about 0.1 em in diameter at the 
base, gradually narrowing (o about 0.07 em in diameter at the 
orifice, essentially glabrous without, minutely puberulent at the 
attachment of the stamens within, the lobes obliquely elliptic- 
ovate, acute, 0.7 to 0.8 cm long, minutely puberulent-papiilate 
without, densely puberulent within, reflexed or sharply spread- 
ing; anthers conspicuously exserted, 0.25 cm long, minutely ber- 
bellate at the tips, the gland narrowly subreniform, relatively 
wary ovoid-oblongoid, about 0.1 em long, minutely 
sulose; nectaries concreseent, irregularly 5- 
lobed, about һай? equaling the ovary ; follicles relatively slender 
and flexuons, long-acuminate, 25 to 40 cm long, about 0,05 to 0.5 
cm in diameter, divaricate to falate, glabrous; seeds about 2 
cm long, the rostrum 2.5 to 2 cm long, the very pale tawny coma 
6 to 8 cm long. 

Philippine Islands. Михрахло, Davao District, Mount Apo, 
Elmer 11012, October, 1909 (MBG, NY, isotypes}: Agusan 
Province, So. Vitus, ulong Vitus Creek, Р, В. 84908 Genove, July 
19, 1927 (Р8М): lanao Province, Lake Lanao, at base of 
wooded hill, Clemens s. и. May, 1907 (ВМ): Misamis Prov- 
ince, Quadras s. 11, то date (ШБМ), 


a (1910) 1 
10 (1915) 70. 


3 KIBATALIA LYZONENSUS Woodvow 20. nov. 


Arborea ul dicitur alt, 10 m attingens; ramulis gracilibus om- 
nino glaberrimis maturitate obscure lenticellatis; foliis breviter 
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petiolatis elliptico-lanceolatis apice obtuse subeaudato-acuminatis 
basi acutis obtusisve 6-9 ста longis 1.5-2.5 em latis membrana- 
ceis omnino glaberrimis ; petiolis 0.4-0.5 cm longi: 
1- (2-) floris; pedunculo submullo; pedicellis 0.8-1 ст longis, 
glaberrimis; calycis laciniis late ovatis obtusi 
gis, glabris squamellis solitariis alternatis irregulariter lacinia- 
tis; corollae salverformis ut dicitur albidae tubo eylindvice 1-1.1 
em Iongo basi са. 0.08 em diumetro metiente faucibus paululo am- 
pliatis ea. 0.1 em diametra metientibus extus glaberrimo intus 
prope insertionem staminum minute puberulo lobis obliaue lin- 
acuminatis 2.5-2.7 em longis, 0.2-0.3 cm latis інің 
pubcrulo-papillatis cacterumque elabriuseulis; antheris in 
corollae faucibus inclusis 0.4-0.425 cm longis minute sparseque 
barbellalis glandula integra valde manifesta; ovario ovoidco- 
oblongoideo са. 0.1 ст longo, glabro; neetariis concrescentibus 
regulariter §-lobatis ovario subaequantibus; folieulis iznott 

Philippine Islande Блох, Laguna Province, Majayjay, 
virgin forest, altitude 2,000 feet, Bur, Sci. 75051 Rivera and 
Duyag, June 20, 1928 (BSM, type, МЕС, photograph and ana- 
lytical drawings). 
з. КШАТАТЛА STENOPETALA мн. 

Kibatatis stevopetata Mene, Philip. Journ, Sei. 17 (1020) 208. 


Small trees 5 m tall (according to Merrill) ; stems relatively 
slender, glabrous, inconspicuously lenticetlate when fully mature; 
leaves obovate-elliptic, apex abtuse to very shortly and obtusely 
subcaudate-actiminate, base obtusely to acutely cuncate, 6 to 9 
cm long, 2 to 3,5 cm broad, rather heavily coriaceous, wholly 
glabrous; petioles 0.4 to 0.5 cm long; inflorescence 1- or 2-flower- 
ed; peduncle somewhat shorter than the sitblending petioles, gla- 
brous; pedicels 1.7 to 2 em tung, glabrous, calyx lobes broadly 
ovate, obtuse, 0,15 to 0.2 cm long, essentially glabrous without 
the squnorolke, solitary, subentire, alternate with the calyx lobes; 
corolla subinfundibuliform, white (according to Merrill), the 
tube (sensu latiore) 0.9 to 1 em feug, about 0.2 to 0.225 em in 
diameter at the base, somewhat inflated above the insertion of 
the stamens, about 0.25 em in diameter at the orifice, essentially 
glabrous without, minutely puberulent above the insertion of 
the stamens within, the lobes obliquely linear-elliptic, acuminate, 
2 to 2.3 em long, 4.3 to 0.4 em broad, spreading, essentiull 
glabrous without minutely puberutent towards the base within; 
anthers inserted ut about the lower third of the corolla tube 
(sensu latiore), 0.55 to 0.6 em long, sparsely and very minutely 
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barbellate, the gland compressed-ovoid, relatively conspicuous; 
ovary ovoid, about 0.15 em long, very sparsely and irregularly 
pilosnlose; nectarjes conercscent, indefinitely and irregularly 
lobed, sparsely and irregularly ciliate, about half equating the 
ovary ; follicles unknown, 

Philippine Islands. MiNDANAO, Surigao Province, along 
streams at low altitudes at the iron deposit on the northeast 
const, Bur. Sci. 82001 Ramos ond Pascasio, June 14, 1919 (US, 
isotype, MBG, photograph and analytical drawings) 


и. BATALLA DORNRYSSIS (Stapf) Mere 
Kibatalia borwerneis (Stapf) Meng, Philip. Journ. Sci, 17 (1920) 
309. 
Kichtin bornecusis STAPF, іп Hook, Те, 27 (1991) рі. 2602, 

Shrubs (about 18 dm tall according to Stapf) ; branches rel- 
atively stout, glabrous, leaves opposite, shortly petiolate, oblong- 
elliptic, apex shortly and obtusely subcaudate-xcuminate, base 
obtuse, 10 to 25 em long, 8 to 4.5 ст broad, coriaceous, glabrous, 
nitidulous above, opaque beneath; petioles 0.4 to 0.5 em long, 
glubrous; infloreseence lateral, alternate, subumbellate, bearing 
4 to 8 rather showy flowers; peduncle shorter than the sub- 
tending petioles, glabrous; pedicels 0.3 to 0.4 em long, glabrous, 
greatly uccrescent in fruit; bracts extremely inconspicuous; 
calyx lobes ovate-elliptic, acnte, 0.5 to 0.4 cm long, slightly folia- 
ceous, glabrous ov essentially so, the squamelke solitary, alter- 
nate; corolla infundibuliform, glabrous without, the proper tube 
15 ст long, about 0.2 cm in diameter at the base, the throat 
conieal.campanulate, 1.3 em long, about 0.6 cm in diameter at 
the orifice, the lobes obliquely oblong-dolabriform, obtuse, 1.5 
em long, slightly spreading: stamens inserted at the base of the 
corolla throat, the anthers elliptic, 0.6 em long, essentially in- 
cluded, glabrous; ovary oblong-ovoid, about 0.2 em long, glabrous; 
neetaries about half equaling the ovary; stigma 01 long; fol 
licles relatively stout, 14 to 15 em long, glabrous without; seeds 
unknow 

BoRNEo, Sarawak, data incomplete, Lobb s. n. (K, type, MBG, 
photograph). 
йи. RIDATALIA MERRITT ин W 

Kickxia Mcrrittii Mern, Philip. Journ, Sei. 4 (1009) 315. 
Trees, 15 m tall (according to collectors) ; stems relatively 


stout, glabrous, rather inconspicuously lenticellate when fully 
mature; leaves oblong-elliplic, apex obtuse to very shortly and 


мел comb. төт. 


вз Woodson: Арасітасею, VI 221 


obtusely subcaudale-acurninate, base obtuse to acute, 6 to 10 om 
long, 1.3 to 3 em broad, firmly menibranaceots, slabrous through- 
out; petioles 0.5 to 0.8 ein long; inflorescence 1- or 2-flowered 

peduncle scarcely manifest; pedicels Là to 1.7 cm long, glabrous, 
calyx lobes ovate, obtuse, papillate without, 0.1 to 045 cm long, 
the squamelie alternate, solitary; corolla intundibuliform, white 
(according to collectors), the proper tube 1.2 to 1.5 em long, 
about 0.6 em in diameter at both base and orifice, glabrous 
without and within, the throat cylindric, 1.5 to 1.7 em long, about 
0.8 em in diameter at the orifice, indefinitely papillate to essen- 
tially glabrous without, minutely ptberulent-papillate within, 
puberulent a the insertion of Ше stamens, the lobes obliquely 
elliptic, acute to acuminate, 4.5 {0 à em long, 1.3 to 15 cm broad, 
essentially glabrous; anthers 0.6 to 0.65 cm long, glabrous dor- 
sally, or very minutely and sparsely barbollate, the gland com- 
pressed-ovoid, fairly conspicuous; ovary ovoid, about 0.2 cm 
long, very minutely pilosulose to glabrous; nectaries conerescent, 
essentially entire, about half equaling the ovary; follicles un- 
known, 

Philippine Islands. LUZON, Cagayan Province, Вагон, al- 
titude 100 meters, F. В. 26678 Peñas, May 17, 1917 (BSM). 
Mixporo, data incomplete, Р. B. 11488 Merritt, April aud Мау, 
1908 (US, isotype, MBG, photorraph and analytical drawings). 
12, KERATALIA BLANCOL ilte) steer 

Кава Blencoi (Rolfe) Меин, Philip. Journ. Sci, 17 (1920) 209. 
Kickxia arborea F.-VitL., Хоу. Append. (1880) 112; Naves, in Blanco, 
FI. Filip. ed, 3 (1817-82) pt. £28 bis non Blume. 
ickriw Blancoi Rote, Journ, Linn, Soc. Bot. 21 (1584) 212. 

‘Trees; stems relatively stout, glabrous, rather obscurely lenti- 
cellate when fully mature; leaves oblong-elliptic, apex obtuse to 
very shortly and obtusely acuminate, base obtuse, 3 to 13 em 
long, 1 to 4 cm broad, subcoriaceous, glabrous, or occasionally 
indefinitely puberulent-papillate beneath; petioles 0.2 to 05 ст 
Jong; inflorescence 1- to 4-flowered; peduncle scarcely manifest, 
glabrous; pedicels 1.2 to 17 em long, glabrous; calyx lobes 
broadly ovate to ovate-subreniform, obtuse to rounded, 0.35 to 
0.45 em long, papiliste without, the squamelle alternate with 
the calyx lobes, lacerate and irregularly divided; corolla infun- 
dibuliform, white (according to Naves), the proper tube 0.6 to 
0.8 em long, about 0.4 cm in diameter at the base, abruptty 
constricted at the insertion of the stamens, glabrous within and 

vanos 
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without, the throat cylindrie-campapulate, 0.3 to 0.63 
about 0.5 to 0.6 em in diameter at the orifice, essentially glabrous 
without, minutely puberulent within, ihe lobes obliquely elliptic, 
acute to obtuse, 4 to 4.5 em long, 1,2 to 1.4 ст broad, indefinitely 
papillate within and without; anthers included within the corolla 
throat, 0.6 to 0.7 em long, tninulely pilosulose towards the tip 
dorsally. the gland compressed-ovoitt, relatively inconspicuous: 
ovary oblongoid, about 0.2 em long, minutely puberulent: nec- 
tarios conerescent, obscurely lobed, nearly equaling the ovary; 
follicles unknown. 

Philippine Islands, GUIMARAS, P. B. 862 Gammill, June, 1904 
(BSM, NY, US, MBG, photograph). Data incomplete, Loker 
6329 (BSN, NY). 

Also said to occur in Panay and Negros. The identity of 
this species rests essentially upon the plale in the third edition 
of Blanco's Flora de Filipinas, supplemented by Villar’s short 
notes in the Novissima Appendix (1880) 152. The plate is an 
excellent one, corresponding exactly with the specimens from 
Guimaras Island collected by баттай. Villar noted, as well, 
that specimens of the species represented by Ше plate referred 
to had beon eollected on Guimaras and at Igbaras, Йойо Province, 
The identification of the plants cited above therefore 
appears secure, 

Merrill's? interpretation of K. Blaucoi із much broader than 
that adopted here, including K. Merrittii, К. Macyregorti, К. 
Elmeri, and К. Merrilliana, which are maintained as valid in 
this account of Kibatatia. My reasons for a more restricted 
interpretation are sufficiently outlined in the key to species im- 
mediately preceding. Kébatalia Merriftiaxa is particularly out- 
standing in the peculiar form of the neclary. Naturally feld 
Knowledge of the plants, impossible for me at present, is noces- 
savy for a surer interpretation of such closely related entities. 
Although authentic exsiccatz of the four segregates of the in- 
elusive К. Blenooi enumerated above wero cited by Merrill,” 
it appears significant in the light of his interpretations that the 
specimens collected by Gammill and by Loher were not, The 
latter are Ше onl specimens 1 have seen that exactly correspond 
to Navos's plate. 


"Philip. Journ. Sei. 17 (1920) 209. 
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IDATALIA PUBERCLA Merr. 
абаа pubcrela Mer 


E 

Small trees (according to Merrill); stems relatively slout, 
very minutely puberulent when young, soon becoming glabrate, 
inconspicuously lentiecilate when fully mature; leaves broadly 
elliptic, apex very shortly and obbusely subcaudate-acuminate, 
base very broadly obtuse to rounded, 1? to 16 em long, 5 to 9 em 
hroad, rather delicately membranuceotts (subcoriaceous accord- 
ing to Merrill), glabrous above, very minutely and indefinitely 
puberulent beneath; petioles 0.3 to 0.4 em long; inflorescence 
1- to 3-flowered ; peduncle about equaling the subtending petioles, 
essentially glabrous; pedicels about 2.5 em long, very minutely 
amd indefinitely puberuient; ealyx lobes ovate-subreniform, ob- 
tuse, puberulent-papillate without, 0.3 to 0.4 em long, the squa- 
mellz alternate, solitary, minutely erose; corolla infundibuliform, 
white (according to Merrill), the proper tehe 0.6 to 0.7 em long, 
about 0.35 cm in diameter at the base, minutely papillate with- 
out, puberulent-papillate within, the throat cylindric, 0.8 to 1 
tm long, about 045 em in diameter at the orifice, minutely 
Papillate without, puberulent within, the lobes oblanceolate- 
elliptic, broadty obtuse to rounded, 6 to 6.5 em long, 0.8 to 1.2 
ст broad, spreading, papillate within and without; anthers in- 
cluded within the corolla throat, or the tips barely exserted, 
0.66 to 0.7 ст long. minutely and sparsely barbellate, the gland 
compressed, ovoid-subveniform, relatively conspicuons; ovary 
ovoid, about 0.15 em long, essentially glabrous; nectaries con- 
crescent, deeply 3-lobed, the margins ciliate, about half equaling 
the ovary; follicles ontmown, 

Philippine islands. Баман, Loquilocon, overhanging, streams, 
altitude 250 meters, Bur. Sci. 48767 McGregor, July, 1924 (NY, 
isotype, MBG, photograph and analytical drawings}. 

14. БАТАН БЫЛИ Wooten эр. nev. 
Kibutatia Blaxcod (Role) Mest, Phili 
аз to specimens cited, in part, 

Arborea ul dicitur 5-15 m attingens; ramulis crassiusculis 
slaberrimis maturitate sat jnconspicue lenticellatis; foliis op- 
positis breviter petiolatis oblongo-elliplicis apice plerique obtuse 
brevitergue acuminatis basi obtuse acuteve cuncatis 4-12 em 
longis, 1.5-3 em latis coriaceis vel subeoriacoss omnino glaber- 
rimis; petiolis 04-0.8 em longis; inflorescentiis 1-3-floris; pe- 


р. Journ. Sci. 30 (1920) 422, 


Journ. Sci. 17 (4920) 209, 
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duneulo petioles subbrev pedicellis 0.7 
glabriusculis; ealyeis Iaciniis late ovalis vel ovato-subrenifo 
зарах obtusis vel rotandatis, 
squamellis allernatia solitariis raviusve geminis; corollae infun- 
dibuliformis ut dicitur albidae tubo proprio cylindrico-umpoli- 
forme 1.5-1.8 em longis basi 0.4-0.45 cm diametro metiente usque 
ad insertionem staminis gradatim angustato ibique са. 0.2-0.25 
cm diometro metiente extus glabro intus minute puberulo fau- 
cibus conico-campanulatis 0.7-0.3 cm longis ostio са. 0.7-0.8 cm 
diametro metiente extus ghnbriosculis intus puberulis lobis obli 
que obovatis obtusis rotundatisve 4.5-5 сіп longis 2-2.5 cm latis 
patutis intus extusque minute papillatis; antheris 0.8-0.65 cm 
longis in corolue faucibus inelusis dorso puberulis glandulo 
oveideo valde manifesto; ovario oblongoideo ca, 0.2 ст longo 
jabriusculo; nectariis conerescentibus subintegris ovario sub- 
aequantibus; foliculis crassiusevlis rigidis obtusis 12-17 cm 
longis са. 1-15 cm diametro metientibus glabris divaricatis; 
inibus ignotis. 
pine Islands. Luzon, ivesin, Mount Bulusan, Eimer 
15934, May, 1916 (BSM. MBG, tyne, NY, US), Elmer 15970, 
November, 1915 (BSM, MEG, eolype, NY, US): Laguna Prov- 
ince, Mount Maquiling, F. В. 25726 Мафола, May, 1916 (BSM, 
US): Batangas Province, hillside near cogonal, P. В. 24545 Ta- 
mesis, May 18, 1919 (BSN) : Ilocos Sur Province, hillside, Р. В. 
25868 Adduru, May 4, 1916 (BSM): Zambales Province, War- 
burg 14272, 1888 (BSM). Мікоово, Paluan, in deep forest, 
Bur. Sci. 29812 Ramos, March 29, 1921 (BSM, US). CATAN- 
DUANES, Colobon, Mount Taganasan, on top of ridgo, #. В. 28110 
Mabbayay, August 22, 1920 (BSM). 

Popular names of this species are said to be “lancteng-gubat” 
(Таш) and "cagpaayan" (IL). 
Ys KIDATALIA MACCREGONIL (kim) Woodson comb, төт. 

Xiekria AMaepregori тім, Leaf. Philip, Bot. 4 (112) 1437. 


Trees 8 to 10 m cll (according to collectors) ; stems relatively 
stout, glabrous, rather conspicuously (for the genus) lenticellate 
when fully mature; Jeeves oblong-elliptic, apex acutely to ob- 
tusely acuminate, base acutely to obtusely cuneate, 3 to 12 em 
long, 1 to 3 em broad, firmly membranaceous to subcoriaceous, 
rous throughout; petioles 0.3 to 0.7 cm long; inflorescence 
1- or 2-flowered ; peduncle scarcely manifest, glabrous; pedicels 
1 to L5 cm long, glabrous; calyx lobes ovate, acute to obtuse, 
0.3 to 0.35 cm long, minutely papillate without, the squamellæ 
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solitary, alternate with the calyx lobes; corolla infundibuliform, 
greenish white (according to Elmer), the proper tube eylindric, 
but Tittle inflated at the base, 1.4 to 1.6 em long, abaut 0.25 ст 
in diameter at the base, essentially glabrous without, minutely 
puberulent within, the throat subcylindrie, 0.7 to 0,15 em long, 
about 04 to 0.5 cm in diemeter at the orifice, minutely papillate 
without, puberulent within, the lobes obliquely elliptic, acute, 
3 to 3.2 em long, 0.6 to 0.7 em broad, very minutely and inde- 
finitely papiUate within and without, patulous; anthers essentially 
inchided within the corolla throat, 0.4 to 0.45 cm long, minutely 
barbellate; ovary ovoid-oblongoid, about 0.15 em long, minutely 
and rather sparsely puberulent: nectaries conerescent, 5-lobed, 
about equaling the ovary; follicles unknown. 

Philippine Islands. LUZON. Ilocos Sur Province, / В. 25465 
Paraiso, March 20, 1916 (ESM). SrmUYAN, Magallanes, Mount 
ing, on the España side of the trail, near streamlets 
at 1,750 feet, Elmer 12872, April 1910 (MBG, NY, US, isotypes). 

Possibly conspecifie with К. Elmer’. With as many closely 
related entities occupying contiguous territory as the kibutalias 
in the Philippine Islands, one would suspect the possibility of 
hybridization, the bane of taxonomists, Ап indication of such 
a contingency may be the report by several collectors that the 
plants "are never known to frui 
16. KIUATALIA MERRILLEANA Мав ng nor 

Arborea ut dicitur usque ad 10 m altitudine attingens; ramu- 
maturitate sat conspicue lenti- 
s breviter petiolatis oblongo-cllipticis apice 
obtuse breviterque subeandato-actiminatis bast obtuse cuneatis 
7.5-14 em longis, 2.5-1.5 em letis, firme membranaceis subeoria- 
ceisve omnino glaberrimis vel subtus indistinctissime papillatis; 
petiolis 0.4-0.5 em longis; inflorescentiis I-2-foris; pedunewlo 
petiolis subbreviore glabro: pedicellis 2-2.5 cm longis glabris; 
calycis laciniis ovato-subreniformibus rotundatis 0,35-0.4 ст 
longis extus minute papillais squamellis alternatis solitariis; 
corollae infundtbuliformis ut dicitur albidae tabo proprio eylin- 
Urico-ampulliforme 23-27 em longo basi ca. 0.8 em diametro 
metiente deinde prope ostium gradatim angustato ostio ca. 0.85 
ст diametro metiente extus glabriusenlo intus minute puberulo 
faucibus campanulatis 0.7-0.8 em longis ea. 0.7-0.8 ста diametro 
metientibus extus indistincte papillatis intus minute puberulis 
lobis oblique obovatis rotundatis 3.4-3.5 em longis minate papil- 
latis; antheris in faucibus corollae inclusis 0.6 cm longis gla- 
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brinseulis; ovario abtongoideo ca. 0.3 em Jonga minute sparseque 
pilosulo; nectartis concrescentibus funiformibus apice obscure 
B-lobatig 0.5-0.55 em longis delicate membranaceis minute pi- 
berulo-papiltatis; folliculis ignotis, 

Philippine Islmds. Leyre, Dagami, forest, altitude 60 meters, 
Wenzel 320, July 22, 1913 (BSM, US, tyne, MBG, photograph 
and analytical drawings) 

This may be the specimen cited as Wensel 220 by Merrill н 
under the inclusive species К. Blancoi. In general habit it is 
somewhat similar to К. Elmeri, but upon dissection the flower 
is found to differ in the surprising development of the neciary. 


эт. RINATALEA WKOLANT (nord) мен. 
Кіа Wigwani (Koord,) Wen, Philip, Tourn, Sci 17 (2029) 
200 (where erfununusy cited as Ж. Wigmeni Koord.) 
Kickzie Wipmani Kootb., Meded. "Lands Plantent. 19 (1898) 523. 
‘Trees 12 to 15 m tall; stems relatively slender, glabrous; Ieaves 
lanccolate to oblong-lancesiate, rarely oblong, apex shortly and 
acutely acuminate, base aeutely cuneate, about 21 ст long and 
6 em broad, coriaceous, glabrous; petioles about 0.5 em long; 
inflorescence 2-flowered; pedicels about 1.5 em long; calyx lobes. 
ovate, acute, about 1 em long, exsentiaity glabrous, the squamel- 
ke numerous, indefinitely distributed, almost forming an erose 
ving; corolla infundibuliform, evidently white, the tube (sensu 
latiore) about 3.2 em long, 1 to 1.1 cm in diameter at the orifice, 
glabrous without, villous within, the lobes oblong, about 7 спа 
long und 2.2 em broad, spreading; anthers ineluded, minutely 
puberulent dorsally; mectaries concrescont, obscurely 9-lobed, 
about equaling the ovary; follicles 28 to 29 ст long; seeds 3 
to 3.4 cm long, the rostrum about 6 елі long, the coma about 
6 cm long. 
The description of this species from northeastern Celebes has 
had to be adapted from the original diagnosis by Koorders, as 
I have not been able to examine authentic specimens. 


зв. KIBATALIA ARTOREA (ame! t. Don. 
Kibatatia arborce (Blume) 6. Dox, Gen. Syst. 2 (1838) 86. 
Hasueltia arborea Brus, Bijdr. (1826) 1045, 
Kiria arborea Тілме, Fl Jav. Pract. 1 (1828) 4; A, DC, in DC, 
Prodr, B (1844) 408, 
Kickzia arborea Brune, Rumphia 4 (1848) 26, pl 172, fig. 1. 


* Philip. Journ. Sci. 17 (1920) 309, 
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Trees; slems relatively stout, glabrous, rather inconspicuously 
lenticellate when fully mature; leaves broadly ovate- to oblong- 
elliptic, apex broadly obtuse to very shortly and obtusely acu- 
minate, base broudly obtuse to rounded, 11 to 25 em long, 4.5 
to 12 cm broad, membranaceous, glabrous above, very minutely 
and generally puberulent beneath; petioles 0.5 to 0.8 em long: 
inflorescence 1- to J-fowered; peduncle somewhat shorter than 
the subtending petioles; pedicels 3.5 to 4 ст long, glabrous; 
calyx lobes ovate to ovate-lanecolate, acute to acuminate, 0.5 
19 0.6 ст long, minutely papillate to puberulent-papillate with- 
out, the sqnamelle numerous, indefinitely distributed; corolla 
infundibuliform, evidently white, the proper tube narrowly fiask- 
form, 1.2 to 1.8 em long, about 0.35 cm in diameter at the base, 
gradually narrowing to 0.2 em at the insertion of the stamens, 
minutely papillate to essentially stabrous without, minutely pu- 
beruient within, the throat campanulate to conical-campanulate, 
1 to 13 em long, 0.7 {о 0.8 em in diameter at the orifico, minutely 
papiliate without, puberwlent within, the lobes obliquely obovate, 
broadly obtuse to rounded, 3.5 to 3.8 cm long, minutely papillate, 
spreading; anthers essentially included within the corolla throat, 
0.6 to ОЛ em long, essentially glabrous dorsally; ovary ovoid- 
oblongoid, about 0.2 em long, essentially glabrous; nectaries con- 
crescent, S-lobed, nearly equaling the ovary; follicles unknown. 

Java, cultivated at Buitenzorg, date lacking, Merritt s. м. 
(NY, US); data incomplete, Sargent s. n. (MRG); Kollmann 
ка (NY). 


исто өресіне 


Kumaraita atkicans (Dentb) Mere, Philip, Journ. Sci. 47 (1920) 309. 
Kickxia africera BENTL in Hook., Je. ІШ 2 (1827.79) 50, pl. 1978 
= Fentumia africana (Benth) Srave іл Hook, Ie, 27 (1901) pis, 
2696-2687. 
Ах ELASTICA (Preuss) Morr., Philip. Journ. Sei. 17 (1920) 20 
zia elastica Peruss, Notizblutt 2 (1699) 253 :: Funtamia clastiea 
(Preuss) Stare in Hook, le. PL 27 (1901) plv. 2622-2055. 
КїшлтмлА аллаға (Stapf) 17 (1920) 209. 
Kickxia latifolia Stare, Kew Bult. (1898) 207 = Puntumia latifolia 
Srarr, in Hook, Те. PI, 27 (1901) pis. 205.2005, 
KIBATALIA Senrrrbm (К. Sch.) Моге, Philip, Journ, Sei. 17 (1020) 303. 
Kickzia Scheferi К. Scu, Xotizblatt 3 (1900) $1, Very similar to F. 
african, uccarding to Stapf, loc, cit 
KATALA ZENKERI (К. Sch) Merr., Philip. Journ. Sci, 17 (1820) 310. 
Kickxia Zenkeri К. Sc, Natizblatt 3 (1900) 81. Approaches Ё. las 
tifolia very closely, according to Stapf, loc. cit. 
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THE IDENTITY AND AFFINITIES OF VALLAKIS LANCIFOLIA HOOK. F. 


Vallaris lancifolia Mook. 425 appears (о be conspecific with 
neither V. Perynlona Burm, the type species of the genus, nor 
У. Maingayi Моск. f, with which it was originally associated 
by the younger Hooker. Of the two it most nearly resembles 
the latter in its erect habit, few-fowered lateral cymes, and 
anthers without the conspicuous dorsal gland characteristic of 
true Vallaris. Discrepancies with V. Maingayi (-=Kibatalia 
Maingayi (Hook. 1.) Woodson], however, are outstanding. Тһе 
cymes of V. lancifolia are in opposite foliar axits, whereas those 
of all known, species of Kibatetia, as well as of Рипа, Ma- 
touetia, and Forsteronia, are alternate-xillary. ‘The leaves of 
Y. lancifolia, also, ave not foveate in the axils of the midrib 
beneath, ‘Two of the most generalized features of the foveate- 
leaved alliance of both Old and New World Echitoidez are thus 
absent in У. lancifolia, with whieh it can scarcely be identified 
by several features of construction of the reproductive structures 
as weil. The dorsa] boss of the anthers of V. laxcifotie is scatce- 
ly to be associated with tho conspienous stuminal glands of 
Vallovis and Kibatelia, as believed by Hooker, since the former 
is apparently only а median contour of the connective proper, 
whereas the latter are definitely glandular hypertrophies of the 
filament, 

Since V. luncifolía can scarcely be ineluded within the neigh- 
boring genus Pottsia because of the salverorm corolla, com- 
pletely exserted staniens, fusiform style, and compound dichasial 
inflorescence of the latter, the most logical interpretation would 
apparently involve the establishment of a distinct genu: 


Gems VALLARIOPSIS Woodson gen. sev, Apecynacearum (Е 


Calyx profunde ü-partitus; laciniae seariaceae aequales mar- 
sine imbrientae intus basi squumellas minutus plus minusve n 
merosas uniforme gerentes, Corolla speciei nostri subinfundi- 
buliformis sat parva; tubus inferne cytindríeus dem in fauces 
campanulalas viz benc maniiestas dilatatus; limbi laciniae Б 
aequales aestivatione dextrorsum convolufae Stamina 5; an- 
therae inter se adglutinatae et sligmati adplicalac anguste sur 
tatae dorso umbonem lincarem gerentes basi angustissime 2- 
auriculatae dimidia parte superiore ventro pollinigorae apice 
exsertae, pollinibus granulosis; filamenta ligulata haud glandu- 


"FL Brit, Ind. 3 (1882) 661, 


hiteidom) 
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ligera. Ovarii carpella gemina basi distincta apice іп stylo 
filiforme producta, ovulis multis pluriseriatim superpositis; 
stigma capitato-fusiforme apice obscure 2-partitum. Nectarii 
glandulae 6 separatae vel basi paululo connatae, Folliculae 
ignotae. Frutices lactescentes epiphytici; folia opposita petio- 
Jata cglandulosa efoveolutaque. Inflorescentia lateralis opposita 
subumbellata. 
VALLAWIOPSIS LANCIFOLIA € 
Valeria laveifolia Ino 
Gamert, Mat. F). 
Said to be an epiphytic shrub. The only specimen seen by 
me is the type (Maingay 1048 in Hb. Kow; photograph and 
analytical drawings in Hb, Missouri Bot. Garden) from Malacca. 
Also reported from Penang and Perak by King and Gamble (loc. 
cit). 


comb, noe А 
Ind, 3 (1882) 69: Коха and 
ишт) бт. 


ILLUSTRATION 


Prata 1 


The foliar fover of certain genera of Kehitoidew; figs. 1 to 2, x 10; 
Як. б, x 15. 
Ft, 1. Funtwmie elustica (Preuss) Sta 
Matouctia Schomburgki Mucll-Arg. 
Forsteronia glubrescens Mucll-Arg. 
Kibutatia Macgreyorit (Elmer) Woodson. 
i. Kibatatia micropkytie (Pitard) Woodson. 
6. Funtumia elastica (Preuss) Slupf, transverse saeti 


ин, Jours, Sci, $9, No. 3, 
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PLATE 1 


А NEW PHILIPPINE SPECIES OF CYCAS 


By E. D. Меди, 
Оў the Gray Herbarium, Harvard University, Cambridge, Massachusetts 


TOUR PLATES 


February 11, 1902, | made а single day's trip inland from 
Halsey Harbor, Culion, the objective being a large open grassy 
area locally known as the cogomal grande or the patag grande 
originally selected as a possible site for the Culion leper сойолу. 
Towards the northern part of this arca my attention was called 
to a number of characteristic Сусса plants, these mostly 1 to 2 
m high, growing on open gentle slopes in the cogon (fmperata) 
area. A number of these were examined, but none of the planis 
bore traces of either male cones or female sporophylit. 1 ac- 
cordingly had to content myself with collecting а few leaves. 
Until 1923 this single collection represented all that was known 
regarding this eycad, 

In the early part of 1908 I compared the Kew specimen of 
my No. 657 with the Cycas material in that herbarium, con- 
cluding that the only close match was the Australian Cyeas 
cairnsiana К. Muel. їп my Enumeration? I placed this number 
under Ё. Mueller's species with the comment: “А curious spe- 
cies, of which only the leaves are known, perhaps representing 
the above Australian species.” 

Although several attempts were made by correspondents and 
friends to locate this Cycas in Cution it was not until April, 
1923, that additional material eame in when Dr. С. A. Perkins 
and Dr. H. W, Wade found the species near where { had originally 
collected it, and sent portions of a single leaf and a few male 
sporophylls (о Manila. Previous trips made by Doctors Perkins 
d Wade had failed in their objectives, probabiy Гог the reason 
that my trip was made eastward from Halsey Harbor on the 
west coast of the island, and their trips were made westward 
trom the Culian Leper Colony on the east coast. On the trip 
in April, 1928, which resulted in the relocation of the species, 
ihe plants were found late in the afternoon after Doctors Wade 
and Perkins had been on the trail for about seven hows, Later 


“Қаша. Philip. Г), Pl 1 (1922) 1. 
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abundant material with staminate cones, female sporophylls, and 
mature fruits was collected by Dr. W. И. Brown, At the same 
time Doctor Wade transplanted some of the mature сусабв to 
the Culion Leper Colony, two of whieh were taken to Manila 
and established on the Burean of Science grounds. In April, 
1931, leaves with female sporophylis and fruits were collected 
by Dr. A. W. Herre in Culion, Jt was the receipt of this Inst 
collection for identification that reminded me of the unsolved 
problems associated with ihis interesting сусай, which iead me 
to communicate with Dr, W. H. Brown, asking for the loan of 
the available material that would enable me to prepare a reason- 
ably complete description. In the meantime, however, J. Schus- 
ter? had attached а cumbersome quadrinemial to this Culion 
species on the basis of the original sterile collection, calling it 
Cycas cireinnalis Linn. subsp. rivminiane (Porte) var. curranii 
Schuster, forma grambtea Schuster. Complete material clearly 
shows that Doctor Schuster was as far from the true alliances 
of this Culion cycad in sinking it in Cycas circinnalis Linn., 
which he treats as a collective species, as I was in referring it 
to C. cairnsiana F. Muell; both of these belong in the section 
Lemuriea, while the Culion plant actually belongs in the section 
Andosinenses, іп the alliance with Cycas inermis Lour. With 
his apparently broad concept of specific limits Doctor Schuster 
doubtless would have made this a form, variety, or subspecies 
of Cycas siamensis Miq, under wbich he placed С. inermis Lour. 
as a subspecies. After а careful consideration of ull actors 
I prefer to consider the Culion plant as worthy of specific rank 
and accordingly supply the following technical description, In 
describing this as Cycas Wadei 1 would explain that the specific 
name is selected to commemorate the services of Dr. H, Windsor 
Wade, for many years in charge of research at the Culion Leper 
Colony, to whom we are indebted for much of our information 
reg: ing the plant, as well as for photographs, mature fruits 
and other botanical material, and maximum and minimum meas- 
urements of various plants as they oceur in natare, 
CYCAS NADEL өө. cov. € Павлом 
Cyet* сігеізееііе Lim, subsp 
Schuster forn 
aea e. 
бусат sp. Foxw. in Philip. Journ. Sci. 6 (1011) Rol, 151. 


Cyeas cairnsiana Mexx, Enum, Philip. F] Pl. 4 (0992) 1, non Р. 
Modi. 


rheminiana Schuster var, сюн 
grawinea SCHUSTER in Pflamzenreich 99 (IV-1) 


?Crradeae, Pfanzonroieh 99 (1У-1) (1939) 60. 
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Truncis usque ad 5.3 т altis, plerumque multo brevioris, basi 
incrassatis, 30-40 ст diametro, sursum reduelis, infra foliis 
10-20 cm diametro; foliis numerosis, circiter 25 em longis, 
petioto breviter spinoso, foliolis utrinque сісейег 90, confertis, 
crassis, rigidis, acule acuminatis, lineari-laneeolatis, rectis vel 
leviter fateatis, planis, 4-5 mm latis, medianis 15-20 em longis, 
inferioribus brevioribus, infimis 8 em longis; strobilis 2 eylin- 
draceis, 40-55 ст diametro, sursum angustatis, microsporophyl- 
lis numerosissimis, confertis, sphenoideis, medianis circiter 3 
em longis, deorsum valde ancustatis, sursum triangularis, basi 
acutis, apice truncatis, 1,5-0 cm latis, in acuminis tenuibus fr 
gilibus sursum arrectis 5-6 mm longis productis, obscure 
dentatis vel breviter o-lobatis; megasporophyllis ferrugineo- 
tomentosis, usque ad 22 em longis, pedunculis circiter 15 em 
longis et 1 ст latis, megasporangiis 1-3 gerentibus, laminis 
terminalibus sterilis in ambitu ovatis, circiter 10 em longis, 
7 em latis, ferrugineo-pubescentibus, longe acuminatis, pectinato- 
pinnatifidis, lobis utrinque circiter 15, Jinearis, acute acuminatis, 
sursum glabris, vsque ad 3.5 cm longis; fructibus ellipsoideis vel 
ovoideis, rotundatis, 3.2-4 em longis, 25-3 cm diametro, puta- 
mine longitudinaliter distincte 9-15-costatum. 

Trunk? up (o 5.3 m high, usually much shorter, and in many 
mature plants less than 1 m high, often branched, base swollen, 
usually tapering above, varying in diameter from 30 to 48 em 
at the base and from 10 to 20 cm below the crown of leaves, 
the swollen base tapering rather abruptly in the lower 20 to 45 
cm, and much more gradually above. Leaves numerous in the 
terminal crown, crowded, about 75 em long, 25 to 30 em wide, 
the peliolar part about 20 em long and wilh two rows of short 
spines in positions corresponding to the attachment of the leaflets, 
but with no transition from leaflets to spines, these spines acute, 
about 1.5 mm long, spaced өл the average about 6 mm apart, 
the petiole 5 to 10 mm in diameter, the rachis rounded and 
smooth on the lower surface, the upper surface blunt-angled, 
the slopiug sides and basal parts of the leaflets on the upper 
Surface in young leaves cinnamomeous-pilose, in age entirely 


РА striking character of the tronk is the presence of pronounced rings 
around it, which are plainly shown in a number of the illustrations. А 
male plont growing in the grounds of tae Bureau of Scienee branched und 
Fobwanched until it had а number of heads, tnd each head produced a cene. 
Gradually most of the heads died out and eventually there were four left 
us is shown in the illustration, There was nothing to indiente that this 
branching was due to injury or any other abnormal circumstance. 
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glabrous, Leaflets rather close, about 90 on each side of the 
rachis, linear to limear-tanceolale, coriaceous, rigid, straight or 
somewhat faleute, spaced at about the rate of 9 on cach side 
within a distance of 5 cm, flat, not at all revolute, smooth, sharply 
acuminate, base slightly narrowed, 4 to 5 mm wide, the median 
ones 15 to 20 cm long, the lowest ones but 8 em long, but with 
no transition into petiolar spines, the uppermost ones agai 
shorter, about 8 em long; male cones cylindric, somewhat nar- 
rowed below, more strongly tapering upwatd, 40 to 70 em long, 
Э to 10 em in diameter, the mierospovophyls very numerous, 
crowded, the median ones abont 3 em long, the claw rather 
narrow, the somewhat rhomboid limb 1.5 to 2 om wide, tapering 
below, the apex truncate, the lower surface of both claw and 
limb covered with microsporangia, the upper surface of the 
limb glabrous, the exposed sterile end puberulent, about 2 стл 
wide and 1 em high, ascending at about a right angle, the tip 
thin, ovate from the broad base, 5 10 6 mm long and wide, rounded 
to acute or to somewhat acuminate, not conspicuous, with usually 
5 to 5 stender tecth or short narrow lobos, sometimes nearly 
entire. Megasporophylls up to 22 em long, rathor densely fer- 
ruginous-pilose, the pedumeular part about 15 em long, 1 cm 
wide, bearing fow, usnally but two, megusporangia, the sterile 
limb ovate in outline, up to 19 cm long and 8 cm wide, pectinate- 
innatifid, the lobes about 15 ox each side, usually ascending, 
eur, rather rigid, sharp-pointed, pubescent below, glabrous 
above, or entirely glabrous, up to 3.5 cm long, the tips of the 
sterile limbs usually long-acuminate, with few, gradually shorter, 
ascending lobes or the uppermost ones often reduced to teeth 
only 1 to 2 mm long. Fruits ovoid to ellipsoid, sessile, not at 

П compressed, brown, glabrous, shining, somewhat rugoso when 
dry, apex rounded, rarely obscurely and minutely apiculate, 3.2 
to 4 cm long, 2.5 to 3 ст in diameter, Seeds conforming to the 
fruit in shape, the putamen woody, pale, somewhat shining, 
longitudinally 9- to 15-ribbod. 

CULION, Cogonal Grande or Patag Grande, Merrill 627, Feb- 
ruary 11, 1902, a sterile specimen, type of forma graminea 
Schuster of Cycas circirnulis Linn. subsp. rixminiaue Schuster 
var. currenii Schuster; H. W. Wade ond G. A. Perkins, April 
4, 1923, with stuminate sporophylls; A. W. Herre 4061, April 
27, 1931; and abundant material secured by W, П. Brown, the 
type collection. 
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Майне plants of this interes (сал ave now in cultivation 
at the Culion Leper Colony and in the grounds of the Bureau 
of Science, Manila, while scedlings are in cultivation at the 
New York Botanical Garden and the Coconut Grove Palmetum 
in Florida; viable seeds were transmitted to the Royal Botanie 
Gardens at Kew and to the Botanical Garden at Berlin. 

Striking characters of the present species ave found in its 
unusually narrow leaflets and in its distinetly ribbed putamen 
In Cycas circinualis and its allied species the putamen is very 
smooth; it is perhaps ribbed in sume of the /ndosinenses species, 
bot T have no data on this point. 

ааа 


ILLUSTRATIONS 


Pian L Сусаз Wane! MERRILL 
Fic. 1. Male plant grown naturally in Culion, with two cones indicating 


two heads. 
2. Branched specimen growing naturally in Culion. 


Рилтк 2, Cycas Waprr Маты. 


Ёш. 1. Male plant grown in the Bureau of Science prounds, The maim 


trunk has four heads. 
2. Female plant grown in tho Bureau of Selence grounds, Manila. 


Phare 3. Cycas Waunt Мекки, 
Ею. 1, Male cones. 
2. The young "cone" of mognsporophylis, 
3 Crown of а female plant showing megasporophylls and juvenile 
Jexvos, 
4. Crown showing leaf bases and megasporophyls. 


PLATE 4. Cycas Маше: Meu 
Fis. 1. Male cone, 
Longitudinal ег ют of a male cone. 
Megasporophyll with an осше, 
Ovules. 
5. Seeds showing ribbed putamen, 
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EFFECT OF MOLDS О: 
ы та: 


N BAKAUAN BARK AND 
ING LIQUORS 
By Ғ.М. Үєхко, Luz Баку», ond F. В. Serrano! 

Of the Burcas of 8сісте, Manite 


Tume rans 


The tamnin-extract industry in the Philippines produces an- 
nually abaut 5,500,000 kilos of solid extract with an estimated 
value of about 500,000 peso: 

Practically all of this extract comes from bakauan bark (РМ 
zophora spp.) and is known commercially as cuich (super) ex- 
tract. The mangrove swamps which yield most of these barks 
ave estimated to cover an area of approximately 320,789 hec- 
tares. 

Та the process of cutch manufacture the time ibat elapses 
from the felling of the tree and the stripping of the bark to the 
first leaching ranges from two to four weeks or more, During 
the transportation by water Trom the swamps to the cuich factory 
the barks, which are piled in the bold of the ship, generate heat 
and exude moisture, Under these conditions the barks usually 
become infected with motds. 

Knudson's? experiments showed that in 10 per cent tanie 
acid solutions only Aspergillus Йагия, Aspergillus niger, and 
Penicillium sp. were able to grow. Seltzer and Marshall in 
their investigation on the loss of tannin from liquors prepared 
from different tanning materials, used the solid mangrove-bark 
extract, but they did not state the specific organism causing the 
loss of tannin, 

The object of this investigation was to deiermine the effect 
of molds on the tannin content of both the bukauan bark and 
the cuteh solution obiained from it. 

‘Whe БаКапап bark used in this investigation was obtained 
from a mangrove swamp near Zamboanga through the courtesy 


In this 5i ion the chemical work was дозе by F, M. Yenke amt 
2 Raens. The histolngieal study was carried out by F. B. 
2 Annual Report of tho Insular Collector of Customs, Manila ( 
*Journ. Biol. Chom. 14 (1912) 19, 

*Sourn. Am Leather Chem. Aser, 25 (1900) 105. 
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of the Philippine Cutch Corporation. ‘The bark, immediately 
after stripping, was dried at 60° C. to expel moisture and then 
shipped directly (o Manila. When it was received in the labora- 
tory, there was no evidence of molds on the bark, 

‘The molds were taken from a large shipment of bark received 
from Palawan. 

‘The first step in our studies was the isolation and identification 
of the molds. Only two kinds were isolated and they were iden- 
tified by descriptions and characteristics recorded in the litera- 
ture as Aspergillus niger Van ‘Ticghem and Penicillium данекти 
Link. 

А deseription of A. niger Van Ticghem is given by Thom and 
Church 2 as follows: 

Stalks smooth; heads in varying shades of fuscous, purplish 
brown to carbon black; conidia rough or tuberculule from bars 
or tubercles of brown or purplish brown coloring substance. 

The Aspergillus niger group, as described by Van Tieghem, is 
characterized by rapidly growing colonies with abundant sub- 
merged colorless mycelium. In some strains, however, yellow 
color may be found in the hypha and in the substratum. Aërial 
hyphe are usually scantily produced, but are abundant in age in 
certain strat 

Aspergillus niger, therefore, is used to designate a whole 
group of black asnergilli with fundamental characters in com- 
mon, Within which A. nigor Van Tieghem becomes the typical 
species of a section falling approximately within the rango of 
detailed characters established by Van Tieghem for the strain 
used in his fermentation studies. 

The following deseription of Penicitium glaucum Link is 
given by Thom:* 

Colonies green with a yellow tinge, surface coarse and rough, 
dense myeclium, spreading slowly, without wrinkles; odor in- 
densely moldy with a suggestion of naphtha, suggestive of rotten 
oranges, taste of mold in cheese bitter, obnoxious; grows best 
between 15° and 25* C. poorly above 922 C. and not above 
30° C. Jiquefies beer wort gelatine in five days at 18° С.; 
grows [a 


rly well under partly amaérobic conditions where it 
produces white perithecia in four days without green conidial 
areas; dissolves casein, 


“The Aspergitli (1026) 167. “Тһе Penicillin (1990) 501. 
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EXPERIMENTAL PROCEDURE, 


Aspergillus niger.— The effect of A. niger on the tannin con- 
tent of Бакапап bark was determined in the following manner: 
Pieces of fresh bark, immediately after stripping from the tree, 
were carefully dried at 60° C. They were then inoculated with 
spores and placed in a container that allowed the barks to regain 
{heir original moisture content. The barks remained in this 
condition during the period of mold growth, 

A representative sample of the fresh bark was analyzed for 
its original tannin content. The inoculated bark was also an- 
alyzed after sixteen weeks of mold growth, Results of the 
analysis are given in Table 1. 

it has been shown that tannic acid is Loxic to a large number 
of fungi at relatively low concentrations.’ Table 1 shows à 
marked reduction in the percentage of nontaus after inoculation 
and growth of A. niger on bakauan bark. The tannin content, 
however, was lowered by only 3.35 per cent after a period of 
four months' growth. The purity increased in spite of а lower- 
ing in the taunin content, The results further show a marked 
reduction in the soluble solids. Even if the tannin content 
does not appear to be very much affected, tite amount of extraet 
that сап be obtained from а given weight of bark, will be re- 
duced when A. niger grows on it. 

To observe the eflect of Aspergillus niger on bakauan-cuteh 
solution, two solutions of different strengths (2 and 5 per cent 
tannin content) were prepared and healed on a steam bath for 
thirty minutes to pasteurize. Two-litcr portions of each were 
separately inoculated with spores of A. niyer. The tannin con- 
tent of the solutions was determined before inoculation and 
periodic analyses were made afterwards. 

In selecting aliquot portions of the solutions for analysis, the 
flasks were rotated gently between the hands in order to get 
average samples, and care was taken lo avoid disturbance of the 
mold growth on the surfuec. Evaporation losses were made up 
with distilled water before samples were taken for analysis. The 
results are recorded in Tables 2 and 2 

Table 2 shows the effect of A. niger on а solution containing 
2 per cent tannin. In this solution the mold grew very abun- 
dantly, АПег nine and a half months" growth there was a final 


*Knudson, L., Journ. Wiot. Chen, 14 (19121 14. 
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reduction jn the tannin content of 27.62 per cent, Most of this 
reduction appeared to take place after seven months’ growth. 
The insoluble solids increased and the nontans decreased. In 
this case there was also an appreciable increase in purity- 

Although A. wiger grew abundantly in а tannin concentration 
of 5 per cent it lowered the original tannin content of the solu- 
tion by only 1.62 рек cent after eleven months’ growth as 
shown in Table 3. There was a slight reduction of nontans and 
soluble solids and an increase in purity. Apparently the higher 
concentration of bakauan-cuteh solution is not casily deteriorated 
by the A. niger mold, When the same mold grows in a tannin 
solution of lower concentration, the changes in the solution аге 
more pronounced, 

Penicillin glareum.—In studying the effect of the mold P. 
glaucum on euteh solutions obtained [rom bakauan bark the 
experimental procedure employed was the sume as that used for 
studying the effect. of the mold A. niger, Cutch solutions pre- 
pared from tho have were inoculated with spores, and analyzed 
periodically. The results of the analysis are given in Table 4. 
Пит висит is not as strong a formentative organism 
as А, niger, for it failed to grow in а cuteh solution containing 
5 per cent tannin, in which the latter thrived well. Tn a lower 
concentration (2 per cent) P. glaxcum grew abundantly. 

The first evidence of deterioration of the 2 per cent solution 
was the decrease in the percentage of nontans and soluble solids. 
After nine and a half months’ growth in this solution, P. glan- 
сит effected а reduction of 32.38 per cent jn the original tannin 
content. At the beginning of the experiment purity gradually 
increased, but al the end the purity percentage was almost the 
same as the original. 

АН of these results show that the deterioration of bakauan 
burk is not easily effected by the two molds that have been 
Tound to allack tannin in its more concentrated solutions, Tt 
is also apparent that А. wiger is a much more active organism 
than Р. glaxcum. When A. niger grows on bakawan bark, there 
is always a possibility that there will be some loss in the yield 
nf extract. 

To determine the possible changes in the color of the leather 
tanned with solutions infected with these molds, shecpskin 
skivers were tanned with solutions having a concentration of 
9.4 per cent (annin for each mold, The colors of the leathers 
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obtained were compared with Ridgway’s® color standards as 
shown below, 
Wied of so m 
Bakaunn-toteh solution obtained Light reddish cinnamon to red- 
from Philippine Cuteh Corpo- dish cinnamon 
ration, (Standard — solution 
containing no таак) 
Extra of һакашап bark in- Light reddish ci 
fected with A. niger, (Bark 
with 4 months’ eth.) 


namon. 


Bakouon-eutch solution infected Brownish yellow to doll brick 
with д. niger, (Solution rel. 

with 95 months mold 

growth.) 

Piekavan-cuteh solution in- Reddish brown. 

fected with P. glenewm, (ОЕ 


n with 9.5 months! mold 
growth.) 

Skins tanned with standard cutch solution gave very nearly 
the same results as those tanned with extract of bukauam bark 
infected with А. niger (4 months’ mold growth). 

When the skins were tanned with bakauan-cutch solutions 
containing A. niger or P. glanenm (9.5 months’ mold growth) 
the color of the leather was somewhat different from the color 
obtained by tanning with standard cuteh solution. 


MISTOLAGICAT, STUDY OF THE DETERIORATION OF BANAUAN BARK OLE TO MOLDS 


To observe further the effect of the growth of A. niyer on 
камап bark and to study the extent to which this mold embeds 
itself in the bark and deteriorates the tissues, tbe following his- 
tological studies were made. 

Both normal and moldy bakauan barks were cut into cubic 
blocks having sides about 1 centimeter in length. The blocks 
were boiled separately in (ар water for an hour to expel ait 
bubbles and then soaked in concentrated hydrofluoric acid for 
softening purposes, Vials coated inside with paraffm were used 
as containers. A month tater the blocks were soft enough to 
section. They were removed from the acid, washed in running 
water for two days, dehydrated through a sexies of alcohol treat- 
ments, cleared in xylol, mounted in paraffin, and then cut with 
a rotary microtome into serial sections having а thickness of 
5 mierons. With Mayer's albumen fixative the sections were 
mounted securely on eleun glass slides, cleared of paraffin by 
dipping іп xylol for a minute or two, washed several times with 


‘Color Standards and Color Nomenclature, Washington (1912). 
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alcohol, and stained with a combination of Bismarck brown aud 
methyl violet. After the necessary dehydration and clearing, 
the sections were finally mounted in Canada balsam. 

Microscopical examinations of these microtome sections showed 
the сей (Plate 1) of the normal bark io be rigid and compact 
in contrast to the disintegrated cells (Plate 2) of the moldy bark. 
Staining with a combination of Bismarck brown and methyl 
violet rendered the mycelial threads of the mold A. niger а deep 
violet color that distinguished them from the bark tissues which 
had a light violet to a brownish yellow color (Plate 3). 

As shown by the microphotographs the fungus hypha usually 
follow the latex tubes, This indicates that the mold attack is 
directed mainly against the latex and only partly against the 
cell wall. Perhaps the starch, sugar, and magnesium salts 
contained in the ік serve as the principal attraction for the 
molds. "The molds apparently affect the binding materials in 
the celts and thus the infected tissues are disintegrated. The 
antiseptic property of the tannin in the latex is evidently not 
sufficiently potent to retard the mold growth. These observa- 
tions аге in agreement with {һе results obtained from the chem- 
ical tests. 


SUMMARY 


The two molds Aspergillus niger and Penicillium glaxewn 
were the only ones found growing on Philippine bakauan bark. 

‘the mold A. тірес was found to disintegrate the tissues of 
bakauan bark, but it did not scom to affect materially the com- 
position of the extract obtained from it. 

Tanning extracts were made from bakauan bark, infected 
with the mold A. niger, and also from bark that was not moldy. 
These different extracts gave leathers of about the same color. 

Bakauan extract containing 5 per cent tannin js not attacked 
by the mold P. glauci aud із only slighily affected by A. niger. 

Dilute bakawan extracts containing 2 per cent tannin are at- 
tacked by the molds A, niger und P. glowcim only after pro- 
longed exposure. 

The growth of hyphæ along the latex tubes indicates that the 
mold attack is directed mainly against the latex and only partly 
against the cell walls. These observations are in agreement with 
the results obtained from the chemical tests. 
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„Analyses of normal bakauan bark and bakoxax bark inoculated 
with Aspergibrs niger 
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cT" 
БА SED 


OeeherdiiPMe.. "Cras азат LT) 
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Тәті Analyses of buknnun-euteh solution inoculated with 
'euicillium glaucum. 


казые | salar. 


eax) fas! iio! 
эла w| +з 
ose 
ош 


Por enit. 


ILLUSTRATIONS. 


TAIL the microscunie sestine wore stained vh a combiuatine af амаду Youn amd 
жаки мыны 


Pae 1 


adinad section of normal vakavan bark (thizophora spp.) 

owing rigidity und compuctnoss of culls. 

2, Cross section of normal bakauan bark showing the sume rigidity 
and compactness of cell: as illustrated in the lomzitadina] sec- 
tion, 


Fi. 1. Longitudinal section af bakawan bark infested by the mold Asper- 
они nigee. ‘The section shows disintegration of cells due to 
mold action, 

2 Cross section of Башан bark infested by tks mold А, siger. 
Disiategrution of colls Шу mold action is even more pronounced 
shat: ja the Jongitudinal scetion oë the infested bark. 


Prare 3 


Uongitudinad section (iig. 1.) axd cross section (fi, 2.) of bakauan bark 
infested wich the mald А. niger, Those rections are more highly 
Mavnified than those ropresonted in Plate 2, They show fun- 
ipis anyeclia represented hy dark filamentous and branched struc- 
tures, The fungus Glements are deep violet, while the burk 
issuer are brownish yellow to light violet. 
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PLATE 1 


THE INTERRELATIONS OF COMPRESSIBILITY, MELT- 
ING POINT, SOLUBILITY, VALENCE, AND OTHER 
PROPERTIES OF THE HALIDES OF THE ALKALI 
AND ALKALINE EARTHS.: 


By Sormosto Bau: 
Of the Department of Chemistry, University of the Philippines, Manila 


From already known datali) Й seems possible io represent 
by simple formulas the relations between constants, which have 
been hitherto expressed in а more or less complicated manner. 

‘The compressibilities of some halides, for instance, can be cal- 
culated from the equation 

у, a) 

x KAURA 
where K is the compressibility; Va, molecular volume of the soli 
and 2, valence. Horn(2) caleulates his values from (he h 
of ionization and formation and other properties. Table 1 shows 
Born’s values and Table 2, those calculated from equation 1. 

In passing it may be mentioned that 8.6 x 10! (instead of 
1.93 x 107) would be the value of the constant used in an equa- 
tion given in a previous work, if the heat of formation із 
given in ergs. The equation referred to is 

He 388 XWZ PAV 2) 
where H is the heat of formation in calories; AV, shrinkage 
in volume per unit volume incident to compound formation; and 
2, valence. 

Uildebrand's(5) comparison of calculated and observed values 


of solubility is given i Table 3. However, using a simple re- 
lation. 


EE 3) 
S 4 4 
gives solubilities, Sn, that are closer to observed values. P is 
the electrolytic decomposition potential. It may be mentioned 
that 5.7 is the constant used by the writor(2) in relating the 
volume shrinkage with the electrolytic decomposition potential 
аз follows: 
Ролу m 
> Read before the Third Philippine Science Convention, February 26, 
3035. 
251 
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Fajans,(4) in pointing out the relation of melting point to 
the size of molecules, offers the comparison shown in Table 5. 
Table 6 is the comparison based on volume shrinkage, the equ 
tion being 


Tm=15 X 10 АУ (5) 
where Tm is the melting point. This constant may also be tal- 
culated from the heat of formation thus: 


тт=!18.Х 107 Н (6) 


The valucs calculated from this are given in Table 7. 
Another simple relation, oblained by combining equations 2 
and 4, is 


Н=2.333 X 10! ZP 19) 
Results from this equation are given іл Table 8. 


Tame L—Comprensibility catentated by Мах Боуи, аз estimated 
from his graph 
сайы, Observed, 
Зах 10—14 42 x 10-11 
ал 
ex 
53 
65 
RI 
48 
E 53 
ти вк 


Tanta 2. - Сомрғсый 


tity ав eulentated from walecular есіме 

(cywation 1). 

т. 

2 p 
элт 48 x 10-12 
БҮЛ 
8295 
1518 
696 
pen 


18 
“PW, Беде, Tees Ach Асы, Arta wmd Sei, 87 Quat) did 
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Solubility bt Mot fraction as calcalated by Hildebrand compared 
with observed vatuee. 


Caius | Qe. 


ARNO: 38x 002 18x 10-2 
каб, я 15 
иа, m 0.0002 
ENO, a вл 
NaNO, ” n 
К.С», 18 18 
жесі в 4.0000 
PRE 5 0.067 
ка ї 38 
Таш 4.—Salnbility in grams per exbic centimeters as catenlated from 
equation 4. 
сызышы, Observed 
005 0.0027 
act 94 936 
NaBr өзе 
Nal 18 
кеі 023 
KBr 053 
Сас! 
Cal 192 
Бес p 
Вас °з [E] 
TABLE 5—Hajar's indication of раға ебат of size with melting amt boitivg 
points, 
E 
Тане distancen 238 А 
Melting point 250 
Boiling point. 25° 


Tanz 6.—Relation between volume shrinkage АТ and melting poiut 
(equation ob 


Fav дейш. 
0.528. 75 x 10* 
12 


101 104 
103 
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TAME T.—Relation between the heat of formation and melting point ax 
calculated from сума іон ?. 
T 


и иконы Омет ` 
Lit 6X10 14х10? 72x107 
Хав 108 123 127 
Мас! 38 na 108 
кі 80 9.5 
Сас. 199 юл 105 
есь 105 ua na 
Буш; m өт 24 
Srl; 136 тл 78 


TABLE 8—Relationadip between keat of formation und clectrolytie decont 
Position potential P. 


жем of formation 


z ЕТЕТІНІ Onl 

an 1.00 x H 120 x 10* 

45 io 1,09 

m 132 118 

43 100 1.06 

48 0% 

85 950 

4л 108 
вс 43 105 
RbBr 4.0 4.96 
MgCl. 25 тя 
Cati; за 1,90 
«аро, E m 
Cale зо 127 
Вар. ал 22i 
BaCl- 42 197 
Вав», зз іле 
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TREMATODE PARASITES OF PHILIPPINE 
VERTEBRATES, VIH 


FLUKES FROM A СОРКА AND A CROCODILE 


By Marcos A. Торахос and Уңтомд А, MASILUNGAN 
OF tho Bureau of Science, Manila 


тикле PLATES 


Family ACANTHOSTOMIDAS Poche, 1925 


ACKNTIOSTOMUM ELONGATUS өө. ner, Phy 
This species is represented by a large number of specimens col- 
lected from a crocodile. According to Looss (1899), the mem- 
bers of the genus Acanthostomum are parasites of fishes and 
reptiles. The trematode in question is easily distinguished from 
its relatives reported from fishes (A. әрінісере, A. absconditus, А. 
tmbutiformis, and А. preteritus) by its very elongated shape and 
the posterior extent af its vitellaria, which do not reach the level 
of the ovary. It has, therefore, to be compared only with the 
remaining member of the genus; namely, А. coronarium (Cob- 
bold, 1861), which is also a parasite of crocodiles. According to 
the brief description of А. coronarium given by Cobbold, the 
Philippine species differs from it in being much larger and in 
having twenty-one cephalic spines instead of fourteen? 
Deseription—Body very elongate, with rounded or slightly 
attenuated extremities, 10.8 to 16,3 millimeters in Iength by 0.50 
to 0.85 millimeter in maximum breadth. Cuticle armed with 
spines from anterior end to level in front of ovary; the spines 
are thickly set anteriorly, sparse posteriorly. Oral sucker well- 
developed, terminal, funnel-shaped, 0.30 to 0.22 by 0:4 to 0.42 
millimeter in size, with twenty-one cephalic spines arranged il 
a siugle row and measuring 65 to 77 by 19 to 27 microns. 
Acetubulum very much anterior in position, only a short dis- 


x 


Looss (1801) did not find tho number of cephalic spines constant in the 
species of Acunthontonunt described by him. In A. elaugatum, however, аз 
welt ая in another new member af the genus to be described below, the 
number of there spines has been found to be almost constent 

E 
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tance behind oral sucker, 0.30 to 0.36 by 0.31 to 0.36 millimeter 
in size. Рһакуих measures 0.17 to 0.24 by 0.13 to 0.17 milli 
meter, separated from oral sucker by a prepharynx 0.17 {о 0.26 
millimeter Голи; esophagus practically absent; intestinal саса 
jong, narrow, reaching to near posterior end of body. 

Testes tandem, oval, postovarial, near posterior end of bod: 
anterior testis 0,24 to 0.57 by 0.22 to 0.45, posterior testis 0.30 
to 0.47 by 0.22 to 0.32 millimeter in size, Seminal vesicle long, 
dree in parenchyma, in transverse coils between uterine coils 
and acetabulum. Common genital pore median, immediately 
preacetabular, leading into a moderately developed sinus. 

Ovary oval, immediately pretesticular, to one side of median 
Jine, 0,24 to 0.38 by 0.19 Lo 0.32 millimeter in size. Receptaculum 
seminis prominent, between ovary and first testis; Laurer's canal 
present. Shell gland diffuse, to one side of median line opposite 
ovary. Uterus very long, in transverse coils confined between 
intestinal саса and extending from in fronl of ovary to aceta- 
bulum. Vitellaria in small follicles, occupying lateral sides of 
body from near junction of anterior and middle thirds of body 
Jength to a short distanee in front of level of ovary. Eggs 
numerous, thick-shelled, yellowish, operculated. with developed 
miracidia, 26.8 (о 32.6 by 15:3 to 17,2 microns in size, 

Exeretory bladder roomy, opens exteriorly through a postero- 
terminat excretory pore. 

Specific diagnosis—Acanthostomum: Body very elongate, 
108 to 16.3 Бу 0.50 to 0.85 millimeters in size. Cephalic spines 
twenty-one. 65 {о 77 by 19 to 27 microns in size, Vitellaria 
from near junction of anterior aud middle thirds of body length 
to a short dislance in front of ovary. Eggs with developed 
miracidia, 26.8 to 22.6 by 152 to 17.2 microns in size, 

Host.—Crocodile (Crocodilus porosus). 

Location—Intestine, 

Locality. — Palawan, 

Туре specimens.—Phil 
gical collection, No. 474. 
ACANTHOSTOMUM ATA: ap. nos. Plate 2, es 4 

Specimens of this fluke wore collected from the same host in 
whieh A, clongatin was found. 16 was thought in the beginning 
that it represented a small variety of А. elongatum, but a de. 
tailed comparison between the two forms showed several specific 
differences, especially as to size, tbe number of cephalic spines, 
and the position of the vitellaria. Аз a matter of fact the tro. 
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malade in question bears a closer resemblance {о А. spiniceps 
(Looss, 1901) Шал to A. elongatum in the three characters 
mentioned. It may bo distinguished from A. epixiceps by its 
smaller oral sucker, its shorter prepharynx and esophagus, and 
its smaller amd more anteriorly located acetabulum, 

Description Воду elongate, anterior end truncate, posterior. 
end rounded, 4.1 to 5.5 millimeters in length by 0.3 to 0. l- 
limeter in maximum breadth. Cuticle armed with minute spines 
from anterior end to level of ovar pines thickly set anteriorly, 
sparser posteriorly. Oral sucker well-developed, terminal, fun- 
nel-shaped, 0.17 to 0.32 by 0.22 to 0.82 millimeter in size, provided 
s arranged in a single row and 
measuring 50 to 58 by 13 to 14 microns. Acetabulum near junc- 
tion of anterior and second fourths of body length, 0.12 to 0.18 
by 012 to 0.19 millimeter in size. Prepharynx 0.20 to 0.30 
milimeter long; pharynx 0.12 to 0.15 by 0.08 to 0.13 millimeter 
in size; wsophagus very shori, dividing immediately into two 
intestinal сеа. that гелеһ to near posterior end of body. 

‘Testes subglobular, postovarial, near posterior end of body, 
one immediately’ behind the other and touching; anterior testis 
0.20 to 0.25 by 0.19 to 0.23, posterior testis 0.26 to 0.30 by 019 
to 0.22 millimeter in iele free in parenchyma, 
coiled, occupying a median position between acetabulum and an- 
terior level of vitellime glands. Common genita! pore mediam, 
immediately preacetabular, leading to moderately developed 
genital sinus 

Ovary oval, immediately pretesticular, slightly to one side of 
median line, 0.24 to 0.28 by 0.17 to 0.21 millimeter in size. Re- 
veplaculum seminis large, between uvary aud first testis; Laurer's 
canal present. Shell gland Тизе, small, to one side of median 
linc opposite seminal receptacle. Uterus long, in transverse 
coils between саха and extending from in front of ovary to 
acetabulum. Viteltaria in small follicles occupying lateral sides 
of body from junction of second and third fourths of body length 
to level of anterior testis. Eggs numerous, thick-shelled, 
lowish, opercutated, with developed miraci 
18.8 to 172 mierons in size, 

Exeretory bladder roomy, opens exteriorly through a postero- 
iermina) excretory pore, 

Specific diagnosis—Acanthostomnm: Body elongate, 41 to 
5.5 by 0-3 to 0.5 millimeters in size, Cephalic spines 23 to 26 
(in the large majority of cases 26) in number, 50 to 58 by 12 
to 14 microns in size. Vitellaria from near junction of second 
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and third fourth of body length to anterior testis. Eggs with 
developed miracidia, 30.7 to 84.5 by 15,3 to 17.2 microns in 
size. 

Host.—Crocodile (Crocodilus porosus), 

Locatiou.—Intestine. 

Locatity.—-Palawan. 

Туре specimens —Philippine Ваусав of Science parasitological 
collection, No. 500. 


„Family CLINOSTOMIDAE Luche, 1901 


ARMOTREMA ELGARE sp. төт. Piste 3 Ge 1. 

Specimens of this parasite were presented for determination 
by Dr. C. M. Africa aud Dr. E. Y. Garcia, of the Schoo! of Hy- 
giene und Public Health, University of the Philippines. 

The genus Harmotrema is represented by (wo species of tre- 
matodes parasitic in reptiles; namely, H. ixfecxntum Nicoll, 
1914, from a West African water snake and H. ева 
Yamaguti, 1933, from Latíeawda. laticaudate in Japan. The 
fluke in question is closely related to И. laticandæ, but differs 
from it in the amalier size of Из testes and ovary aud in the dis- 
tribution of ils vitellaria, the greater bulk of which occurs in 
the intercaz'cal space. 

Description. Body elongate, rounded at both ends, its lateral 
borders more or less parallel; measures 1.9 to 4.0 millimeters 
in length by 0.5 to 0.7 millimeter in maximum width. Cuticle 
unarmed. Oral sucker woak, subterminal, 0.07 to 0.09 by 0.06 
to 0.09 millimeter im size; prepharynx absent; pharynx 0.06 lo 
0.07 millimeter in diameter; esophagus 0.03 to 0.08 millimeter 
long; intestinal ceca small in diameter, near median line, reach 
to near posterior end of body. Acetabulum weak, 0.09 (о 012 
millimeter in diameter, near middle of anterior third ot body 
length or 0.5 to 0.7 millimeter from anterior end of body. 

Testes oval, tandem, postequatorial, separated from each other 
by a space longer than the length of cither testis; anterior testis 
0.17 to 0.23 by 0.13 to 017, posterior testis 0.19 to 0.98 by 0.10 
to 0.15 millimeter in size. Cirrus sae large, oval, predquatorial, 
lying obliquely between intestinal етеш immediately in front of 
first testis; measures 0.28 {о 0.28 by 0.13 to 0.19 millimeter and 
incloses а large seminat vesicle, pars prostatica and a protrus- 
ible citrus, The latter is globose to club-shaped, thickly covered 
With needlelike spines 15 to 23 microns long, Genital pore 


юз Tubougui and Masituitjan: Trematodes, VIII 959 


ventral to left intestinal eæxeum, 0.4 to 0.7 millimeter from ace- 
tabulum or 1.0 to 1.5 millimeters from anterior end of body. 

Ovary oval, intertesticular, usually nearer {о and in contact 
with second lestis; measures 0.12 to 0.17 by 010 to 0.15 milli- 
meter. Receptaculum seminis absent, the oviduet being enlarged 
in diameter and probably serving as seminal receptacle at the 
same time. Laurer's canal present, opens dorsally opposite an- 
(егіог level of ovary, Shell gland not prominent, between ovary 
and vitelline reservoir; latter almost as large as and dorsal to 
ovary. Vitelline glands in the form of small follicles, mostly 
confined within intercwecal space and extending from immediately 
behind acetabulum to blind lerminations of intestinal ceca. 
Uterus very short, leads into prominent metraterm measuring 
0.14 to 0.19 by 0.08 to 0.11 millimeter. Eggs few, yellowish, 
opereulated, 108 to 115 by 69 to 77 microns in size, 

Main excretory system similar to that of И. luticaudæ, as 
described by Yamaguti (1983). Tt consists of four longitudinal 
excretory vessels, one on each side of un intestinal cecum. А 
short distance behind tie cesophageal bifurcation the two vessels. 
on each side unite into a single canal that extends anteriorly as 
far as the base of the oral sucker; posteriorly the same vessels 
also unite, the common trunk thus formed meeting its fellow at 
the excretory pore. The latter is posteroterminal in position. 

Specific diagnosis. —Harmotremu: Body 1.9 to 4.0 by 05 to 
97 millimeters im size, Cirrus sac preóquatorial, 0.25 to 0.38 
by 0.13 to 0.19 millimeter in size. Cirras globose to club-shaped, 
thickly covered with necdlelike spines 15 to 23 microns long. 
Common genital opening ventral to left cæeum, 1.0 to 1.5 mil- 
limeters from anterior end. Vitellaria in the form of a band. 
occupying most of interewcal space not otherwise occupied by 
other organs from immediately behind acetabulum to termination 
of intestinal саса. Бриз few, 105 to 115 by 69 to 77 microns 
in six 

Host.—Snske (Naja sp.). 

Location Intestine. 

Loeatity.—Bifan, Laguna, Luzon. 

Type specimens. Philippine Bureau of Seience parasitological 
collection, No. 490. 

HARNOTREMA ВОИ sp. nar. Plate 3, ве т. 

This trematode agrees with the members of the genus Her- 

motrema in the general arrangement of the reproductive organs, 
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the position of the genital pore, and the structure of the main 
excretory system. It differs from them in being less elongate 
in the more posterior position of the acetabulum, tesles, and 
ovary; and in the more profuse development of the vitellaria. 

Deseription—Body elongate-oval, 19 to 22 millimolers in 
length by 0.6 to 0.7 millimeter in maximum breadth across cireus 
pouch or in front of that level. Cuticle unarmed, Oral sucker 
subterminal, weak, ФАН fo 0.06 by 0.03 to 0.06 millimeter in 
size; prepharynx absent, pharynx 0.04 to 0.05 millimeter in 
diameter; esophagus 0.07 to 0.12 millimeter long; intestinal 
cæca reach lo near posterior end of body, Acetabulum w 
9.13 to 0.15 millimeter in diameter, near middle of second fourth 
of body length. 

Testes globular to oval, tandem, near posterior end of body; 
first testis 0.28 to 0.29 Бу 0.23 to 0.29, second testis 0.20 to 0.30 
by 0.20 to 0.26 millimeter іп size. Cirrus sac large, immediately 
postequatorial, 0.34 to 0.56 by 0.20 to 0.25 millimeter in sizo; 
incloses {игре seminal vesicle, pars prostatica, and protrasible 
cirrus, The later is moderately tong and provided with nu- 
merous small spines. Common genital pore ventral to left jn- 
testinal cæcum, near middle of third fourth of body length or 
0.8 to 1.0 millimeter from posterior end of body. 

Ovary oval, sometimes triangular in outline, to right side of 
median line in intertesticular zone, forming with testes a sort 
of triangle; measures 0.14 to 0.17 by 0.12 to 0.27 millimeter. 
Receptaculum seminis absent, Lauver’s canal present. Shell 
stand submedinn, between ovary and second testis, Vitel 
profuse, ocennying most of space wot otherwise occupied by other 
organs from slightly in [roni of acetabular level to posterior 
end of body; the anterior portion of the body in which the vitel- 
line glands do not occur is distinguished by its lighter color. 
Uterus short, leads into prominent metraterm: lutter immediately 
behind cirrus хас and measures 0.30 to 0.38 by 0.08 to 0.13 
millimeter. Eggs few, yellowish, operculated, 109 to 133 by 69 
1o 77 microns in size. 

Main excretory system very 
Exeretory pore posteroterminal. 

Specific diagnosis —Hurmotroma: Body clongate-oval, 1.9 to 
2.2 by 0.6 0 0.7 millimeters in size, Cirrus sac postequatorial, 
0.34 to 0.56 by 0.20 to 0.25 millimeter іп size, Common genital 
opening in third fourth of body length, 0.6 to 1.0 mütimoter from 
posterior end of body. Vitellaria profuse, occupying most of 
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space not otherwise occupied by other organs from immediately 
in front of acetabular leve] to posterior end of body. Eggs few, 
109 {о 138 by 69 to 77 microns in size. 
Host.—Crocodile {Croceditus porosus). 
Location —Intestine. 
Locnlíty. — Polawan. 
Type specimens.—Philippine Bureau of Sc 
eal colleetion, No. 491. 


Family ALARIDAE Tubangui, 1922 
NEODIPLOSTONUM CROCODILARUM P 
This is the second member of the genus Neodiptostomam Rail- 
dict, 1919, to be reported from the Philippines, the first one 
being №, aluconis Tubangui, 1933, from an owl, ‘The genus, аз 
defined by Dubois (1935), includes the following other strigeid 
trematodes: N. spotiie (Creplin, 1829); М. spathulafornre 
(Brandes, 1891) ; №. siamense (Poirier, 1886) ; N. poirieri Du- 
bois, 1932; №. garialis Narain, 1930; №. longum (Brandes, 1891) : 
ellipticim. (Brandes, 1891); N. bijureatum (Мей, 1861); 
. paendospatiada (Brendes, 1801); N. cochteare (Krause, 
1914) ; №. grondo (Diesing, 1850) ; N. alfenuatum von Linstow, 
1006; М. kashmirianum Faust, 1927; М. psendattenuctem. (Du 
bois, 1927); М. morchelloides Semenow, 1927; №. fungiloides 
Semenow, 1927; and №. impræputiatum Dubois, 1934. Тһе tre- 
matode in question most closcly resembles the first five of the 
parasites enumerated above in the relative lengths of the anterior 
and posterior body regions and im the presence of papillalike 
structures in the holdfast organ. In №. erocoditarum, however, 
the number of papiliæ in the holdfast organ is from 25 to 35, 
in N, siamense 40, and in N. ретй 70; ju N. spathula and 
N. spathulaforme the number of the papille is not given in the 
available literature. The Philippine species may further be dif- 
ferentiated from ils near relatives by the distribution of its 
vitelline glands, 

Description. Воду with a total length of 4.2 to 5.2 millimete: 
divided distinctly into (wo regione, Fovcbody more or less co 
cal, flattened dorsoventrally, 2.3 to 2.7 millimeters in length by 
9.80 to 0.95 millimeter in maximum diameter; hindbody more ог 
less cylindrical, L8 to 2.6 millimeters in length by 0.60 to 0. 
millimeter in maximum diameter. Oral sucker terminal, 0.04 to 
0.06 by 0.05 to 0.06 millimeter in size: prepharynx absent; 
pharynx 0.04 10 0.05 by 0.03 to 0.04 millimeter in size; exophacus 
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0.06 10 0.11 millimeter long; intestinal саса narrow in diameter, 
reach to near posterior end of body. Acetabulum weak, 0.09 
to 0.11 by 0.10 (o 012 millimeter in size, immediately behind 
junction of first and second thirds of length of forebody. Hold- 
fast organ more or less elliptical, 0.85 to 1.15 by 0.80 to 0.50 
millimeters in size, in posterior half of forebody, possesses an 
ollipticat opening and its imer border shows the presence of 25 
to 35 prominent papillalike structures. A definite adhesive 
gland, аз seen in other strigeid trematodes, is lacking; in its 
place are а few intensely staining cells dorsal to the holdfast 
organ. 

Testes large, tandem, postovarial, iu middle third of hindbody 
length; anterior testis measures 0.48 to 0.58 by 0.55 to 0.78, 
posterior testis 0.50 to 0.70 by 0.57 to 0.80 millimeter. Vesicula 
seminalis much coiled, immediately behind second testis. А weli- 
developed bursa not apparent. Genital pore dorsoterminal at 
posterior end of bindbody, opening into п roomy genital atrium. 
Latter is guarded dorsally by a muscular, conical prolongation of 
the bindbody. 

Ovary roundish to oval, at middie of anterior third of hind- 
body length, 0.19 to 0.24 by 0.19 to 0.50 millimeter in size. Uter- 
us short, reaches anteriorly to near junction between cephalic 
and скида! body regions and then bends posteriorly as а more 
or less straight iube leading to common genital pore. Shell 
gland and vitelline reservoir between testes, the former on the 
Jeft and the latter on the right of median line. Laurer’s canal 
narrow in diameter, wavy in outline, opens on the dorsal surface 
opposite anterior border of first testis. Vitellaria moderately 
developed, extending from immediately or a short distance be- 
hind acetabulum to anterior or middle level of first testis; the 
greater bulk of the glands is found in Ше forebudy, in and around 
the holdfast organ, Eggs few, yellowish, opereulated, thin- 
shelled, 104 to 120 by 84 to 65 microns in size. 

Exeretory system of the typical holostome type, the median 
and the two lateral exeretory vessels being very conspicuous 
in the forebudy. Excretory pore ventro-subterminal at posterior 
end. 

Specific diaynosts—Neodipnstomum: Body 4.2 to 5.2 milli- 
meters in total length, distinelly divided into two regions: fore- 
body 2.3 to 2,7 by 0.80 {о 0.95, bindbody 1.8 (o 2.6 by 0.60 to 
0.85 millimeters in size. lloldfast organ with 25 to 35 papilla. 
like structures, Vitellaria from immediately or a short distance 
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behind acetabulum to anterior or middle level of first testis. 
Eggs few, 104 to 120 by 54 to 65 microns in size, 

Host.—Crovodile (Croeodilus porosus), 

Location —Inicstine. 

Locality, —Palawan. 

Type apecimens.—Philippine Bureau of Science parasitologieal 
collection, No. 415. 
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ILLUSTRATIONS 


Pia 1 


Acauthostovrum elongatum sp. nov., entire worm, ventral view. 


Prato 2 


Pic. 1. Acanthostomum ate sp, nov, entire worm, ventral view. 
Neodiplostomum cracadilarwm sp, nov., entire worm, ventral view. 


Pram 2 


2.1, Hermetvene engari sp. nov, entire warm, ventral view. 
Harmatrema »ndolphii xp. шуу. entire worm, vent 
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THE PLEURAL HAIRS OF CULICINE MOSQUITO 
LARVE 


By Loano бивак 
Director of Nationa! Health Laboratories of Sirm 


коша Meares 
INTRODUCTION 


The pleural hairs of mosquito larvas consist of three paired 
groups of four hairs each, lying ventrolalerally on the thorax. 
The four hairs of cach group all arise from a single chitinized 
tubercle, which facilitates their recognition. In an entire 
mounted it ean be seon that each pair of groups arises 
in proximity to the imagina? discs of the legs of the correspond- 
ing segment of the thorax, and it ix believed that these groups 
of hairs, in fact, represent the last remnant of the legs of the 
larva. 

Although incidental descriptions of the pleural hairs of cer- 
tain Anopheles larva were given by Martini (1923) and Root 
(1924), Puri (1928) first pointed out the great value of the 
pleural hairs in classifying the larvie of the [ndian species оГ 
Anopheles into natura! groups. This is particularly true as 
regards the larve of the subgenus Myzomyia, which includes 
the dominant anophelines of the tropical part of the Old World. 
Rovt (1931) vecently examined the pleural hairs of the anophe- 
line lavvee of the New World and found that the group distine- 
tions based on the pleural hairs are much less clearly marked in 
the larvae of the subgenera Anopheles and Nyssorhynchus. 

Practically nothing has been published on the pleurat hairs 
of the larvz of culicine mosquitoes, It seemed worth while, 
therefore, to undertake a systematic examination and deseri 
tion of the pleural haiys of all the culicine larva: represented in 
the collection of Dr. Р. M. Root, professor of medical entomology 
of Johns Hopkins University, in order to see what light these 
structures would throw on the relationships of the genera and 
subgenera, and if charactors of use for classification and identi- 
fication could be discovered, This investigation was suggested to 
me by Doctor Root and curried on under his direction and super- 
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vision. 1 acknowledge my indebtedness to him for many helpful 
suggestions and criticisms during the progress of the work, as 
welt us for considerable assistance in the interpretation of my 
results and in the wriling of this paper. 


TERMINOLOGY 


‘The groups of pleural hairs are segmentally arranged on the 
thorax, so that they may be naturally termed the prothoraeic, 
mesothoracie, and metathoracic groups. In order to abbreviate 
these ternis, the prothoracie group may be called “group 12" the 
mesothoracie group, "group ЇЇ;” and the metathoracie group, 
"group Ш.” 

Careful examination of the origin of the four hairs of a 
single group or (һе sockets left when they are removed shows 
that the four hairs may be divided into two pairs, an anterior 
aw а posterior, each containing two hairs, one dorsal and the 
other ventral, ‘The four hairs, then, may be conveniently spoken 
of as "the anterior ventral" (or briefly av), "the anterior 
dorsal” (ad), "the posterior ventral” (pv), and "the posterior 
dorsal" (pd). Lf И is desired to refer to one particular hair, 
the group number is prefixed to one of these abbreviations, to 
indicate the group to which the hair belongs; thus, "'I-ad" refers 
{о the anterior dorsal hair of the prothoracic group. 

In describing the hairs briefly, it is desirable to indicate both 
their comparative length and their mode of branching. Since 
in many genera the entire prothoracic group is very small in 
comparison with the other two, it seems best to deseribe the 
length of each hair by а rough comparison with the longest 
hair of the particular group to which it belongs. Hairs that 
ге equal to or not much shorter than the longest hair of the 
group are termed simply "long." Hairs that аге from one-half 
to three-quarters as long as the longest hair are called "fairly 
long.” Hairs about one-fourth or one-third as long as the longest 
hair are called “short,” white those that are much less than one- 
fourth as long as the longest hair are referred to as “very short.” 
T£ such a very short hair is stont and spinelike, instend of slender 
and flexible, it is called a “spine.” 

Puri (1928), in а study of the mode of branching of the pleural 
hairs, has shown that in the Indian Anopheles larva the long 
pleural hairs may be either "single?" that is, entirely without 
branches; “split” about the middle of their length into а small 
number of branches} оғ “feathered,” having a series of short 
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lateral branehes on each side of the hair. іп ешісіне larvz all 
the hairs, including the pleural hairs, are apt to bear а large 
number of delicate lateral branches, which might lead өле to 
refer to them as feathered, It seems Ьем, however, to ignore 
these delicate jaterat branches, and in this paper hairs that 
possess only such branches will be referred to as "single." 

Hairs that arc "split" much as in the anopheline larvæ, are 
sometimes found іп culieines, also, but the mode of branching 
of the pleural hairs that is most characteristic of the culicines 
is a splitting of the hair at its extreme base into а variable 
number of branches, whieh ail lie in the same plane, like the 
sticks of a fan, producing a fut, fan-shaped tuft. Where the 
number of branches is small, such hairs атс called “double, triple, 
A-branched,” or “5-branehed,” but when there are six or more 
branches the tuft is simply referred to as a "fan." In a few 
larve, belonging to subgenera addicted to tree holes and similar 
breeding places, one of the protboracie pleural hairs is divided 
at its base into a number of (usually) short branches, arising 
in а clump and projecting in different directions, thus forming 
а “stellate tuft,” much Икс many others in different locations 
on the thorax and the abdomen of such larva, In Megarkinus 
one pleural bair in each group is much thicker than the others 
and covered with spinelike projections, This type of hair is 
called “stout spinose.” 

In the names of species and their allocation to genera and 
subgenera, Dyar's Mosquitoes of the Americas (1928) has been 
followed, except in а fow instances where changes were obviously 
necessary, 

"То facilitate rapid reference to the number of long hairs in 
the different groups of pleural hairs, the number of long or fairly 
Jong hairs in each group is written, beginning with the protho- 
racic group, with the numbers representing the long hairs in 
the different groups separated by dashes. This is called the 
“formula” for that speeies or genus. Thus, the formula for 
Anophelos is 3-2-2, indicating that there are three long hairs 
in the prothoracie group, two in the mesothoracic group, and 
two in the metatboracie group. 


GENERAL SURVEY OF THE PLEURAL ILAIRS OF CULICINE LARVE 
The detailed descriptions of the pleural hairs of the Јагут 


examined in the course of this study will be found in a table at 
the end of this paper. In the body of the paper will be taken 


зав 
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up only a generat survey of the variations undergone by the 
various groups and hairs and then as applied to the recognized 
clwsificntory divisions of tribes, groups, genera, and, іп some 
cages, subgenera. 


REDUCTION 15 вх OP THE ENTIRE тийтиоклс GROUP OF АТА, MAIRS 


In some of Ше mosquito larvas, particularly (hose of the Ano- 
phelini, Megarhinus, Theobaldia, Wyeomyia, and Limatus, the 
pleural hairs of the protheracie group are of practicully the same 
sine as those of the other groups. In most of the culicines, how- 
ever, the protlioracie group is definitely smaller than (he others; 
nd in some~such as, А сенуі, Orthapatonyie, most specie: 
of Сніг» and Aédes, and the subgenus Psorepkora—the protho- 
racie pleural hairs are less than half as kuge as those of the 
other group: 


так хз 

in Anaphetes, аз Puri (1928) and Root (1931) have pointed 
out, there are three long hairs in the prothoracic group and two 
each in the mesathoracic and metathoraeie groups, giving the 
formula 3-2-2. Root (1931) has shown that in Chagasia the 
formula is 3-2-3, which may perhaps be looked upon as more 
primitive than that of Anopheles, since one may presume that 
originally all four bairs were of equal length, as ix the ease in 
the prothoracie and mesothoracie groups of Di: in the mi- 
jority of culicine lasse the formula 2, although there are 
exceptions, as will he пей ka 


s er Lose 


it FAIRLY LONG илин EN. КАСЫ GROUP 


FARIAN OF тих 


YURAN н 


In general, the prothoraeie group is much the most variable 
onc, while the mesothoracie group shows very little variation 
and the metathoracie soup only slightly more. 

OF the individual heirs the anterior dorsal hair usually shows 
the grentost variation and is the most highly specialized. This 
hair is particularly likely to assume the shape of ч fan, сөресінің 
in the mesothosaeie and metathoracie groups 

The шеги" ventr: in shows a certain amount of 
variation und specialization in the protharacie group, анна 
it is usually Tong and single in the mesuthoracie and metatltoracic 
groups. 

‘The twa hairs of the posterior pair 
variation, The posterior ventral 


‘hibit comparatively little 
almost always single, and 
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is ustally long in the prothoracie and mesethoracie groups, short 
in the metathoracie group. 

The posterior dorsal is always short, often very short, and 
relatively inconspicuous except in certain sabethine larvæ, where 
it assumes the form of a spine. It is not improbable that this 
hair is absent altogether at times, but its small size makes it 
very difficult to Le sure of this, without есеб» io more plentiful 
and betler-preserved material thun that examined by me. 


тик PROTHORACIC GROUT OF PLURAL MAIRS 


In the culicine Javvie, the prothorecie group of pleural ba 
ihe most significant and valuable for elassificatory purposes, 
Severat different groups can he distinguished on this basis, 

In Negarhinus the three long Lairs of the group are ail single, 
but Lad is stout and spinose. In Aëteamyie the size of the 
whole prothoracie group is greatly reduced, bul the three lone 
hairs аге all siasle and of about the same length 

be the угез! majority of the American gabetaine genera both 
l-av and Lad are more or less branched, Тһе amount of this 
branching ranges from a double heir to а fan with a consider 
able number of branches. In some groups the two hairs are 
branched alike, in others the anterior dorsal has a greater num- 
ber of branches than the anterior ventral. Та the subgencra 
Metunotepis and Deen myie (both placed in Dendronaitic by Dear} 
hair I-pv is also slightly branched, but in the majority of sabe- 
thines it is а long single hair. u Wyeomyia, subgenera Norwezie 
and Dolecamuia, none of the tong prothoracic hairs is branched, 
in decided contrast to the other forms examined, The hair 
1-рё is uhvays small, but js spinelike in Сос and Isostontri 
mama, also in the subgenera Dinnwyia amd Melewolepis, In 
Зотова T-ay is single, though Tad is branched. 

Among the true enlieine geneva there are a few that have tho 
anterior dorsal protheraeie pleweal hair branched. Ти Grana- 
teniu CAmerican species) it is usually double, and in Orthopo- 
domyia it farms a fan, In the subgenus *soraphora all three 
of tire Jong prothoraci re split into à number of branches 
at about the middle of their length. 

Jn the remaining: culivine mosquitoes huir L-pv із invariably 
long and single; hairs 1-ау and Tad are usually single, but 
vary considerably in length in different genera, Three groups 
may be distinguished on this basis. In Aédes (subgenera Ochle- 
votatus, Addinorphus, and Steyomyia), Рзагарйоға (subgenus 


rs is 
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Grobhomia), and in Theobaldiv inornata both 1-ау and I-ad are 
fairly long. This is also the case in Aëdes (Pinlaya) atropatpus 
and fluviatilis, In most species of the subgenera К?н! уш and 
Hoiwardina of Aédes, however, hair I-av is fairly long and single 
while hair 1-ай is branched, varying from a short double or 
triple hair in Ғімауа to a short stellate tuft or a fairly long 
A-branched hair in species of Howardina and in Hemagoy 
In Addes (Abdes) cinerexs, also, hair I-ad is double or triple 
and fairly long. 

In certain species of Culex (mainly species breeding in water 
held by plants and belonging to the subgenora Curroltelta, Me- 
lanoconion, and AMicroculex, but also including Culex corniger) 
hair I-ad is fairly long, while hair l-uv is short. This condition 
is also found in Deinocerites cancer, in Theobuldia. dyari and 
melanura, and in Psorophora, subgenus Jaxthinosono. 

In most species of Culex, in Mansonia, and in Psorophora 
(Grabhumia) diacolor both hairs 1-а@ and 1-av are short, leaving 
I-pv as the only really long hair in the prothoracie group. 


тик NESOHORACIC GROUP OF PLURAL HANS 


‘The characteristic arrangement of the hairs of this group, 
throughout the whole culicine serios, is for hairs И-ау and Перу 
to be long and single while hair II-ad is branched (usually form- 
ing a Гал) and П-рб is very short, as usual. 

Variations from this type are not very numerous. In Megar- 
hinus the hairs of the mesothoracte group agree precisely with 
those of the prothoraeie group; that is, the three long hairs are 
single and 11-ай is stout and spinose, In Ad@eomyia the descrip. 
lion of the mesothoracte group reads much like that of the 
prothoracie group, hairs Hav and II-ad being long and single 
and П-ру fairly long and single, but in actual length these lone 
hairs vastly exceed those of the prothoracie group and they show 
short spiny side branches very different from the usual delicate 
ones. 

While hair Tl-od is usually developed into a definite fan, thore 
are many species, especially among the sabcthines, where this 
fan has only two, three, or four branches, ‘This is the case in 
all species of Jablotia, Wucumiyia, Dentrompia, and Limatns ex- 
amined, except in the subgenera Wyeonria and Dodecamyin 
where this hair is single. In Goeldia, Is p Б 
thoides it is definitely fanlike. жа ыры 
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In Mansoni, also, H-ad is rather few-branched, often triple, 
and іп Aédes (Stegomyie) eunti it is double in all the larva 
1 have examined. 

Peeuliarly enough, while the mesothoracic group is absolutely 
normal and usual in the subgenera Grabliamio and Janthinosome 
of Psoraphora, in the subgenus Psorophora it varies decidedly 
from Ње usual type. Here I-ad is long and single, И-ау varies 
from short and split into а number of branches to fairly long 
and split iuto two branches, while П-р is fairly long and single 
some species and short and split in others, 

Throughout the whole series of larva examined, hair IT-pd is 
uniformly very short and is developed into a spine only in Gort- 
dia, Isostomyia, and the subgenera Dinomyia and Melanotepia, 


THE MtATHORACE спот Qi дд 


t mares 


Here again the majority of the culicines conform to a general 
type, in which Ш-ау is long and single. НІ-ад is branched 
{usually a fan), Ш-ру is sbort and usually single, and III-pd 
is very short. 

Megarhinus and Adcontyie are exceptions, as usual. In Me- 
garhinws the metathoracic group is essentially like the other two 
groups, Ш-ай being stout and spinose, although in this group 
1Ї-рү is shorter than in the others and can only be called fairly 
long. In Aédeomyia HI-ad is long and single, but HI-pv їз sbort 
and single, as in the usual type. 

Аз was the case in'the mosothoracie group, a number of species, 
mainly sabethines, have hair 1И-а4 few-branched, although the 
branching is of the fanlike type. This is true of Joblotia, Lima- 
tus, and Wycomyia (subgenera B'ycomyia, Phyllozomyia, and 
Pentemyia) ; of Dendromyia (Dinomyia) mystes, among the 
sabethines; and of Munsonia, А84ез (Stegomyia) eyypti, and 
Aëdes (Ochlerotatus) hastatus among the true culicines. 

In a few groups, among both sabethines and culicines, hair 
ТЕТ-ру is Jong or fairly long instead of short, although it remains. 
single. This variation occurs in Culex (subgenus Mocklosty- 
тах), in Psorophora (subgenera Grabkamia und Fanthinosoma) 
among the ешісіпез, and in Jobloti and Wyeomyia (Pentemia) 
broineliurum among the sabethines, 

Nair П1-рё is always very short, and is developed into a spine 
in Joblotia digitata, Goeldia, and fsostomyic, and in all species 
of Dendromyia examined with the possible exception of Peit- 
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dromyia (Dinomyia) mystes. In Dendramyia (Celladimyia) 
melanoides this spine is tree-pointed, and in the species of Den- 
dramyia (Decumyia) it is wnusually large. 

As ig true in the mesothoracic group, the pleural hairs of the 
metathoracic group in Psorophora (Psorophora) do not conform 
to the usual type. Again hair IIL-pd is long and single, while 
Tiav is about half Ше length of HI-ad and is sometimes single, 
sometimes split into two or three branches, Нат Шеру іх 
short and split into a small number of branches, 


VARIATIONS IN ТИВ PLEURAL HAIRS А: ATORY 


Geours 


PLATED TO CLASSIF! 


The iribes and groups used in the classification of mosquito 
genera are still in a somewhat unsatisfactory slate, two systems 
being employed; one, by Dyar, considers only the American mos- 
quiloes, the other, by Edwards, deals with the mosquitoes of 
the whole world. Both of these authorities, however, are agreed 
upon the same general grouping of the genera, and differ mainly 
us to whether certain sets of genera should be called groups or 
tribes. These two arrangements, together with a list of the 
American genera considered in this paper whieh are placed in 
the various groups, are given in Table 1. 


TABLE L--Tribee and groups of moxquitves und the American gevera 
‘considered in this paper. 


Тизелери... Tribe Mesh 


Тош Мем и, Tribe Меи 
| Trite сыге: i 
1 долонь semp ies ..... Trive Urarot rnin: 
Sabethes кинь... 17.2.7772 Tribe Said 
т сынч А 
тъч Малала grow rtiorcdorsia grat 1... 
тома Mace 
MEL Я ee ne 
[o ШЕСІ 


Naturally enough, since this study deals almost exclu: 
with American mosquito larva 
found to correspond best wit 


vely 
the classification of Dyar is 
h my results and will be followed 
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in the tabulation of tribal and group characters based оп the 
pleural hairs which follows, 

Tt is to be remembered, of course, that Lhe [ollowing at: 
ments of characters are based entirely on the examination of 
a rather limited series of species of purely New Worki origin, 
so that they will undoubtedly require modifention after other 
workers have studied more material, expecially from the Old 
World. 


1, Tribe Annphe 
П-ру short). 
боша Anayactre Twa Jong hairs in the metaihoracis g 
(hair Шеру shorty. 
Genus Chemin, Three long Вор in the metathoracie group Chair 


With twa long hairs in the mesatkuracie group (air 


donls a singhe kemis, Meyarhinns). Three tong hairs 
in wach primp, hair ad of each xrunp stout and spinose. 

т liranotænini (only u single Awmeriean genus, залогата), Pro. 
two ang hairs, of which one (hair Lad) ix 


few-branchad. 

а. Түйе Sabethiné. The f the species examined ean he distin- 
guished from alt other American mosquito larvae by the presence of 
two long branched hairs (1-а and 1-1) in the prothoracie sroup. 
Exeeptions to this rule are Jablatia, with only one loni: branched hairy 
and Hyeonpia (subgenera N and Dedrcerspia) with көпе, 

Genus Joblotia. Three Јоци hairs in the metathoracie troop: only 
one tong branched hair in the prothoracio coup, 

Genera Corldiz ami fsertomyia. ‘Two long khirs in the metatho- 
racic group; two long branched hairs in the prathorneic group; 
haie pd of all soups а spine. 

Genus. Deud (subgenus Ditanuia]. Sume as бот and 
ШУЛ 

Genos Dendrompia (subgenus Melanvleyix). Same as ева and 
drostonigim, except that there are three long branched Майк im 


Genus Bendompio (subseneca Calledimyia and Heliconiamyia). 
Same аз Gocldia and fxostowyin except that hair pd is con- 
verted into a spine ому im the metathoracic coup, 

Genus Pendremyia (subyenus Deceomyind, Same ак Сенаце 
mad Hcliconigmyla, except that there are three long branche 
hairs in the prothoracic group. 

Gents Wycompin (subgenus Phyltozonyio, plus W, leagirosteis). 
Formula 2-2-8: two loa branched hairs in the pruthoracie 
groun, onc in cach of the vther groups. 

Genus Wyvis (subzemss Wacompia, excluding W. lomgiras- 
fri). Same аз Phyllocomyia, except that there is mo long 
branched hair in the mezothoracle group. 

Genus Wycomyia (ашатын enfer), Sate as Phyllozompia, 
vier that there are three от haies it the metathoracie croup 
Gornuls 32-2). 
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Genus Wycomyia (subyenps. Подесиниии). Same as Phyllozouyia, 
except that there is no fang branched! heir in either prothoracie 
or mesothoracic gra 

Genus Wyeomyia (subgenus Mwwezie. Same as Phyllocomyia, 
except that the protkuracie group has only two Jong hairs (for. 
muta 2-3-2), neither of which is branched. 

Genus Limats. Same as Phyllozomyi 

Genus Sabethoides. Same as Phylosowyio, except that both of 
the lone branched hairs of the prothoravie group are definite 
fans. 

Nore.—-Although the American sabethine genera show many varia- 
tione, as can be seem from the tabulation just given, tho basic formula 
Ь evidently 3-3-2 and the must common condition as to long branched 
airs shows tio in the prothoracie grovp and anc in each of the other 
groups. 

Tribe Culieini, With three long hairs in the mesothoracic итошр (only 
ane in sulgenus Heoraphara) ant with one, twn, ar three long hairs in 
the procheraeie group, all usually aingle, The typical formuls, then, 


are 1, 2, with une fan in earh of the mosochoracie and m: 
tathoracie groups. 
Aüdeomyia group (genus Añdcowyin). Formula 8-1-2: sone of 


the long hairs branched. 
Orthopodomyia eran (venus Orthopodemyia). Formula 2-2 

‘one Jong branched hair ("fan") ia cach group. 
Tlicobaléia-Mansnnia secoup. 

Theobaldia imrwcte, Samw as Ades (Orilerotatue), below 
(formula 2-2-2), 

Theobaldi dyari and were, Same as Т. inovnute. охсор 
that chair Ј-а is short (formula 2-8-2 

Mansouia. Same as typical Cuter, helow (formula 1-2-2), 

Aides group, 

Ades (subyonera Ochtrvatutue, Aédimorphus, and Stegom- 
via). Formula 32-2; ome branched hair in the mesatho- 
тибе and one in the metathovacie gyonp. 

Ades (subgenera Fintaya and Horwerdina and Adder oine- 
теме). Same as ubove except that hair 1-а4 is usually 
branched and is often short, 

Hamegagne, Same аз Aides (Fixteyn und Нову). 
"торорга (subgenus Grrbkamia), linir 1И-ру fairly Jo 
making the formesla 2-3- ACE 

Psorophora {Grabhamia) discolor, tay ила T-ad short, for- 
pico i) Tad short, fe 

Peorephare (subgomus Jauthinasema). Lav short, JIl-py 
tong, formula 2-3-3, 

Psorophora (Juathivorowa) суаничесик, I aw fairly long amt 
double, formula 2-3-3. үөр 

Heorophare (subgenus Psorophora), Formula usually 3-3-2. 
One tony singe hei in the mesuthoracie, and one m the 
mutathoracie, group. АП the other fairly long hairs split 
into sevoral branches beyond base, 


“ 
3 
з 
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Cutex group. 
Cutez (subgenera Cuter, Chocreporpa, and yool-dwcllin Iw- 
tanoconion). In the normal series of Culex species which 
inhabit permanent ground pools, only one hair of the prue 
thoracic group is Jong (hase I-py), (ving the formula t 
33. 
Culex [subgenera Carroltclle, and Micrornles. species of Me- 
іг in water held by planis, and С. (Cales) 
corniger]. Hair Т-ау ік fairly long, xiving the formola 
5-3-0. 
Culex (subgenus Moebiostyray). Нар’ Tit-pw is бабу Jang, 
giving the formula 1-3-3. 
Deinoccrites, Hair І-ай long; formula 2-2. 


Лопестин] 


THE PLEURAL HAIRS OF THE OLD WORLD CULICINE LARVE 


Since pleural hairs of the larva either New or Old Work! 
species, play such an important rôle in entomological studies, 
an examination of the Old World species at this point is not out 
af place and à few of the passibilitics may be discussed. It is 
obvious that the number of Old World species examined is small 
and requires further study, but for the mument, and until further 
work definitely establishes a fact to the contrary one may com- 
pare thom with the results obtained with the related American 
species as follows: 


Genus Culex. Species examined, Culex (Сиб) sitiens, Culex (Cules) pas 
cificus, and on unidentified Јағча evidently belonging to Culez (Lophoce- 
vatompie. or Cuticionpia). These all had the formula 1-2-2, agrecing 
with the normat series of American Gulez larva. 

Genus Гиви. Lisie figripes. Although tim is sometimes considered 
only a subgenus of Сибел, this species had the әййїте formula 3-3-2, both 
Tay and lad boing fairly lone and single. А skin of the American 
ілгіш brasitie was also examined, АШ the prothoracic pleural hairs 
had been broken ой, but from the appearance of their sockets it seemed 
probable that its fornmla would by the same as that of the Old World 
species, 

Genus Ačdes. Three species were examined. 

Ades (Stegonyia) verieyatuy had the typical aidine formula, 2-3-2. 
and hair T-ad эгиз fairly loni and single, as in Añder жура, Th 
“fans” of the mesothoracic and metathoracie groups wore much 
better developed than in the Hatter species, where they are only 
double. 

Aédes (Pinlaya) nlbilabrix agreed with meat of the American spu 
of Fimpa in having hair Lad short and branched {dnuble in this 
case}. Otherwise it was typically абас. 

Абаса (1) albolinentus is of especial interest because it docs not fit 
well into the subsenerie classification of Aides, [t is usually placet 
in Stegomyia with а qastion mark. Tho coloration of the adult 
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Culex group. 

Culex (subgenera Culex, Choeroporpa, and poal-dwetliag Mr- 
lanocomiom). In the normal series of Culex species which 
inhabit permanent ground pools. only one hair of the pro- 
horacie croup is Jong (hair I-gv), pivi the formula 1- 
а 

Сшее [subgenera Currollella, anil Mieroeales, speries аг Me- 
Inwaconion living in water keld by plants, and С. (Cniex) 
corniger]. Най I-av is fairly long, giving the formula 


(subgenus Mockiostyrac). Hair I-py is fairly lonz, 
givin the formule 1-8-8 
Deinoeerites. Hase T-ad tong; formula 2 2 2, 


THE PLEURAL HAIRS OF THE OLD WORLD CULICINE LARY-E 


Since pleura) hairs of the larwe, either New or Old World 
species, play such an important rôle in entomological studies, 
ап examination of the Old World species at this point is not out 
of place and a few of the possibilities may be discussed. It is 
obvious thet the number of Old World species examined is small 
and requires further study, but for the moment, and until further 
work definitely establishes a fact to he contrary one may com- 
pare them with the results obtained with the related American 
species as follows: 


Genus Culex. Species examined, Cuter (Cuter) siticus, Cuter (Cater) pas 
cificus, and an unidentified larva evidently holonging tu Culex (Lopkoce- 
тагошуй or Culiriomyio). ‘These ай had the formula 1-3-2, agreeing 
with the normal series of Amerieun Culez larva. 

Genus Риби. Lutzia tigripcs, Although Lutzia is sometimes consider 
‘only а subgenus of Culex, this species had the aédine formula 3-2, both 
lav and 1-ай being fairly long and single, A skin of the American 
Гайда brasitice was also examined. Alt the prothoracie pleural Әліге 
had been broken off, but from tho appearance of their sockets it seemed 
probable that its formula wold be the same as that of the Old World 
spocies. 

Genus Aëdes. Three species were examined, 

Ades. (Stegomyia) vuriegatns had the typical aëdine formula, 3-3-2, 
and hair 1-ші was faitly long and single, аз in Aides емі The 
“fans” of the mesethorucie and metatiorncie groups were much 
Letter developed than in the latter speeios, whore they arc only 
doable, 

Addex (Fintayn) nibilabrie agreed with wast of the Americun spec 
^f Finty in having hair ad short and branched (double in this 
сака), Otherwise it was typically aüdine. 

Ales. (1) albolinentus ig of especial interest bocause it does not fit 
well into the subrenerie ctassifieation of Абек, 1t is usually placed 
іп Stegomyia with a question mark, ‘The colorution of the adult 
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is with Steyouyia, the mate hypopygium is partly like Steyom- 

. pally like Абайалурдыз, and the male palpi are unusually 
short for either of these sulyscaera, yet not short enoush tu thraw 
St into Ades or білінсе, To ull Lo the confusion, the pleural haies 
of the dares prave 10 be most like those af Finlayn ar Hoicerdiu, 
1-а being: fairly Jong, but branched imta a steflate tuft, like othors 
от the cherax und abdomen of this larva. 

Genus Kavhinmtanpia. Thix iv a genus of Old World sahuthines, believet 
y Filwards to by beatest (а боса of the American forms, Two spe- 
cies were examined, №. eeledmtiee and an wnidentfe species closely 

“related to it hoth from the New Hebrides, Im both, the pleural hairs 
were exuelly like those of Orthopodomyia, the formula being 2-2-2, with 
one tong fan in vach of the groups, This docs not agree exactly with 
the pleural hairs af any of the numerous types found among the 
American rabethines. 

Genus тамыш, Only one spo 
The pleural hairs of this species diller very 

e prexcuted by the five species of Ameri 

his com he seen Lest by dircet comparison, а 


1212. qotideiiteilata, was examined, 
locidedl from the uniform 
n Granotania examined. 
kiven below, 


American Tranotanie, Formula 2 Vad double; М-ай aml 11- 
ad fans. 

Eranntawia quairimecntata. Formula 1-2-2, None of the long hairs 
branched. 


en» examined were defective, which seemed not 
indicate tkut a study of the pleural hairs 
of other species of ОМ World Uranctiouia might be of value in 
grouping the species into scbgene 

GENERAL DISCUSSION 


This study was not undertaken with any idea that the pleural 
hairs would offer characters which would supersede those already 
in use for the identification of ешісіле Јаруг, The genera of 
ешісіне mosquitoes are so well marked, in the larve, by the 
characters of the air tube, peetem, and comb that no further 
characters are necessary for their satisfactory identification. 
It was hoped, however, that the pleural hairs might be of 
sistance in classification; that is, in determining the position of 
the different genera in a natural evolutionary series. Tt must 
bo admitted that, in the material examined, no natural series 
can be traced, in its entirety, although the pleural hairs do offer 
certain suggestive possibilities 

In order to decide which genera of the Culicinw are the more 
primitive, in respect to the pleural-hair characiers, ik is necessary 
to decide what characteristics are to be considered primitive. 
An examination of a few examples of the other subfamilies 
included by most authorities in the Culicide, shows that in most 
of the genera of the Саобогйше (in Lacurithra, Сокет, and 


less tke spe 


То be true, this wou! 
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Choobores, nt least) Ше pleural hairs are either absent or can- 
not be located. In cerlain species of Dira (subfamily Dixinw), 
ou the other hand, the protheracic group contains four very 
lou hairs, the mesothoracie group four short hairs, and the 
metathoracic group two short hairs. none of them branched. 

With a decision based partly on the conditions exhibited by 
Diva and partly өп general theoretical considerations, it may be 
suggested that, in the first place, imbranched hairs represent a 
more primitive condition than branched ones; second, that prim- 
itively all the pleural hairs were long, as in Dive, and that the 
shortening of certain hairs represents specialization; and, third 
that originally each of the three groups had the same composition 
as the others, so thal differences between the different groups 
are the result of specialization. 

In none of the Culicina: clo we find any group of pleural hairs 
with four hairs of equal length, like the prothoracie and meso- 
thoracic groups of Diet. Hair pd is invariably short or very 
short in all the forms examined. Tho most primitive condition 
ws to length of the pleural hairs that one can expect, then, із 
that in which each group contains three long hairs. This condis 
tion is found in Jublotie and Wyeomyia (Рошен bromelia- 
ram їп the sabethines and in Megarhinus and Psorophora (Grah- 
йо) among the eulicines, 

‘The cases iu which all oi the long pleural bairs are unbranched 
are abo few in number, They occur in CAayasie and the more 
primitive ересісы of Anapheles, also in Megerkinis and Aëdeo- 
тері (and in Urwiotenie guadrimacidate) among the enlicincs. 
The nearest approaeh to this condition among the saberbines ік 
Wyeomyin (Dodecomyic), which has ouly a single one of the 


i 
pleural bairs (Iil-ad) branched. Tae faci that this subgenus 


also exhibits u very simple type of clasper in the male hypopy 
sium, while practically all of Lhe other subgenera of Wyeomyia, 
Dendronyie, etc, have very complex and highiy modified elas- 
pers, suggests that this may really be a primitive yroup. 

The only genera in which all three groups of pleural hairs 
have essentially the same composition are Megarhines and 
Joblatia. 

The evidence from the pleural hairs, then, suggests that Me- 
gurkinus is the most primitive of all he forms examined. From 
this point on there appear to be at least three dislinct lines of 
development, one leading through Chagasie lo Anopheles and 
characterized especially by Ute presence of only two long hairs 
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the raesot horacic group; another leading through Jabtotia and 
әліп (Dodceumpit) to the sabethines, characterized by 
the tendency towards the branching of more than onc of the long 
hairs of the prothoracic group; and the third leading through 
@dcomyin to the normal series of culicines (such as Afdes, 
Culex, oi.) and perhaps also to Urenotznin. 

From the foregoing discussion and from the data previously 
tabulated rogavding the characteristics of the ple 
the various culicine genera it may be clearly seen that, in some 
cases at least. the variations in the groups of pleural hairs appear 
to afford some evidence as to the evolutionary position of the 
different genera. On the other hand, Й must also be plainly 
understood that, in other cases, modifications of the pleural hairs 
seem {о be correlated with the adaptation of the larvae to unusual 
types of breeding places. 

This may be seen clearly in tae genus 4ódcs, where the nor- 
mat series of forms, which breed in temporary pools (especially 
the subgenera Ochlerotutus and Aédimorphus) have hair 1-ай 
fairly long and single. The same condition appears in the two 
species of the subgenus Finlaym (atropalpus and ийе) 
which breed їп rock pools, but in the tree-hole-breeding species 
of Finlaya and їп Howardiva and Hemayogus, which also breed 
in water hold by plants, as a rule, this hair is branched and 
usually short, sometimes forming a stellate tuft. 

In the genus Culez, on the other hand, the normal series of 
forms that breed in permanent pools (subgenera Cuter and 
Chæroporpa and some species of Metanoeonion) have both I-ad 
and 1-ау short and single, whereas the forms that breed in 
water held by plants {subgenera Cerroilella and Microculer and 
some species of Melanoconion) bave L-ad fairly long. This is 
abso the case in Сиех (Culex) corniger, which does not breed 
in water held by plants but does occupy an unusual breeding 
place for its subgenus; namely, temporary pools, However, in 
the subgenus Mocktostyrax (also breeding in temporary pools, 
as a rule) the prothoracie group is of the same type as in the 
normal series, but hair Ш-ре of the melathoracic group is un- 
usually long. 

The peculiaritios of the prothoraeic group of pleural hairs in 
Orthopodomyia (1-48 is а long fan) and in the sabethines (I-av 
and І-ай both usuny lon amd branched from the hase) may 
also be correlated with the fuet that these, too, аге forms which 
breed only in water helt by various kinds of plants instead of 
in collections of water on the ground. 
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SUMMARY 


1. The pleural hairs of the larvee of over one hundred species 
of American еШісіне mosquitoes have been examined and a rer- 
tain number of the Old World species are compared with the 
related American species; the comparative lengths and types of 
branching of the hairs are recorded in Table 2 and shown on the 
plates, 

2. From this study it appears that many of the tribes and 
genera and some of the subgenera of the American culicine mos- 
quitoes are characterized by fairly definite peculiarities of the 
pleural hairs of the larvas, 

3. Judging by tho pleural hairs, Megarhinus represents the 
most primitive type of mosquito, and in the higher forms three 
different lines of specialization seom to be indicated, resulting 
in the anophelines, the sabothines, and the Crlex-Aédes-Urano- 
tænin complex. 

4. In certain cases modifications of the pleural hairs seem 
to have resulted from the adaptation of the laryæ to unusual 
types of breeding places, In particular, larve which occur nor- 
mally in water held by plants appear to have the pleural hairs, 
especially those of the prothoras, more extensively branched 
than do their relatives that live in collections of wator on tho 
ground. 
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ILLUSTRATIONS 


AT. Prothornete твар: M, mevothoraele group: MT. mnetathoratie rau: ө, anterior dorsal: 
be avieribe там» r, тойут ventral: d. рэне буты 


Pave 1 
кш, 1, Megerhinuy friviledeusis Dyar and Knab. 
2. сыск (Mochlostyruz) pilome Dyar and Enab. 
3. Сиех (Gales) fatignns Wiedemann. 
4, Deinocerites enncer Theobald. . 
5. A&deompia. squamipennis (Lynch Arribitzaga). 
8. Mansonia titiltans Waikor, 
. Orthapadancyia signifera (Coquillett) 


ть 2 
Fie. S. Thcobaldia inornata Freeborn, 

8. Theobaldia melanura Coquillett 

10, Aides (Howurdina) buskit (Coquillett), 

11, Aides (Fintaya) podographicus Dyar and Knab, 

12. Ades (Ochlerotatus) ecuputaria (Rondani). 

22. Aides (Stegomyia) курії (Linnieus), 

14. Aëdes (Aedimorphes) vezene (Meigen) 


PLATE 3 
Fic. 15. Prorepiera (Grablumin? cingulata (Fabricius). 
10. Psorophora (Jenthinosoma) forex (Humbotat). 
17. Pssraphara (Paorupkora) ciliata (Fabricius) 
18. Lutzia tigripes Grandped and Charmoy. 
19. ов digitata (Ronda 
20. боса levita. (Theobald). 


Puer 
Fig. 21. Hpwyia. quasituteouentratis (Theobald). 
24. Wyconiyie quasilonyirastris Thesbald, 

23. Dendronipie eomplosa Dyar, 
24. Livrutus Фигони Theobald, 
23. Dendromyia melanoides Root, 
28. Uranetænia geometrica Theobald. 
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PLATE 1. 


Lir, Jovi. Set, 60, No. 2. 


Samaro: Садак Момилтө Luc] 


PLATE 2. 


зима: Ск Момилтө Lana} utar. Jou. Sex, 60, No. 3. 


зава: Coticesn Mosqurro Las] Lis. Јоан. Sex, 60, No. 3. 


PLATE 4 


CHIRONOMID FROM JAPAN (DIPTERA), VIIT 


MARINE OR SEASHORE SPANIQTOMA, WITH DESCRIPTIONS OF THE 
IMMATURE FORMS OF SPANIOTOMA NEMALIONE SP. NOV, AND 
TANYTARSUS ROODLEÆ TOKUNAGA. 


By MASAARI TOKUNAGA 
Of the Entamolagical Laboratory, Kyoto Imperial University, Japan 
TWO PLATES AND ONE TEXT FIGURE 


Tho chironomid flies discussed here are from the Pacific coast 
of КЇЇ Peninsula, Larval stages of some species still remain to 
be found, but I was convinced from the habits of the adults that 
they must breed in the sea or at least they must be of the halox- 
өтіс type. 

Т am greatly indebted to Prof, Dr. Hechiro Yuasa for his 
kind direction for the survey of the marine insect fauna. Му 
deepest thanks are also extended to Prof. Dr. Yô К. Okada, di- 
rector of the Seto Marine Biological Station, of Kyoto Imperial 
University, for the use of various equipments. 


SPASIOTOMA (SMITTIA) LITTORALIS өө. ner- 

This minute midge was swarming on the gravelly seashore in 
great numbers in the evening, Swarming lakes place у! 
about 100 mm from the surface of the ground, and usually 
the zone of the bigh-tide mark. The immature insects have not 
been found; probably they hide under the shore drift. 

Male. — Body minute, about 1.2 mm long, dull black in general 
appearance; mouth parts, antennse, legs, and abdomen brownish 
black; halteres yellowish white, 

Head scantily haired, with only four sete on vertex behind 
each eye; frontoclypeus with only six or seven seta; eyes bare, 
small, reniform, widely separated from each other on the vertex, 
distance between them far greater than the vertical length of 
the eyes (13:9) and about 0,6 of the head width. Maxillary 
palpus desegmented (6: 15:17:28). Antenna 1d-segmented 
but rarely distal two segments fused, with black plumose hairs; 


"Contribution fram the entomologica) laboratory of Kyoto Imperia] Uni- 
, Na. B. Contribution trom the Soto Marine Biological Laboratory 
of Kyoto Imperial University. 
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antennal rao 0.6 (0.5-0.8); ulümate flagellar segment with 
short seta on its distal one-third and a long apical seta, without 
preapical bare area. 

‘Thorax brown in ground color; pronotum very narrow at dor- 
someson, noi visibie from above, each Jatoral half with two mi- 
nute sete on ventral margin; scutum with three black vittæ; 
dovsal seta distinct, suberect, arising from yellow punctures 
arranged in a double row on the cephalic half and in a single row 
on the caudal half along the entire length of each pseudosutural 
fovea; supra-alar setal group represented by six or seven зше; 
scutellum dark brown, with six sete. 

Wings (Plate 1, fig. 1) about 1 mm long including squama, 
milky white by roflected light and hyaline by transmitted light, 
macrotrichia wanting; squama small, without seta; anal angle 
obtuse; marginal seta! row of the wing interrupted at tie end 
of vein В.» Veins without macrotrichia; costa not produced 
beyond Пал; Ros present, extending close along R,» but ending 
оп costa separately from Ry.z3 Res slightly curved cephalad as in 
the other branches of the radius, ending much hefore the level 
of the {їр of Ms; Мі. almost straight; r-m slightly oblique, very 
short; {Cu mach beyond the crossvein ; М slightly curved down- 
ward, atrophied just before tho margin; Cu, bent downward, 
slightly wavy, not reaching the margin; Cu, straight, be- 
yond fCu; 1st A straight, short, atrophied far before ЕС. 

Legs highly setigerous throughout the entire length, the sette 

Jong especially on Temora, tibia, and basitarsi of ай legs 
‘al spars finely pubescent al base; fore and middle tibiz each 
ith only one strons spur, without combs; hind tibia with to 
purs and a camb which consists of twelve fo fourteen free 
sbinules; proximal tour tarsal segments each provided with two, 
short, apical bristles; pulvilli absent; empodium larger than the 
cluws. Relative lengths of the segments of legs, excepting the 
two proximal segments, as follows: In the foreleg 19.5 : 19. 
135:7:43:3:2, in the middle leg 20 120 :31 :6 
md in the hind leg 22 :22 :14 :7 27 :3 53. 

Abdomen scantily haired, with only six or seven pairs of setze 
on each tergum, with a blaek band on the posterior margin of 
the tergum., Hypopygium (Plate 1, fig, 5) with a pubescent 
triangular anal point; eoxite with a chitinized pubescent Jobe 
ов its distomesal end, rarely with another swollen lobe on its 
distoventral side; ventral thickened ridge of the coxite with six 
slender seta; style strongly chitinized, stondor, scantily haired, 
with а ашай apical bristle. 
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Femate—Body yellowish brown. Wings broader бан jn the 
male; апа! angle very obtuse; costa slightly beyond the end of 
Risi dorsal vitte of the scutum reddish brown, distinctly scp- 
arated. Antenna: 6-segmepted (10:17 :14 :14 :12 : 95), each 
with a small apical seta, Abdomen with brown bands on 
dorsum; ninth segment with a pair of setigerous, rodlike pro- 
Jections on its lateral side. Other structures as in the male. 

Habitet.—Gvavelly seashore; Japan. 

Helotype—Male ; Soto, Wakayama Prefecture; July 5, 1930. 

Allotype—Female; Ukijima, Mie Prefecture; August 6, 1934. 

Poratypes.—Males; Seto, Wakayama Prefecture; July 5, 1930, 
and Ukifima, Mie Prefecture; August 6, 1934 

Туро spccimens—Aleohotic; deposited in the entomological 
laboratory, Kyoto Imperial University; cóllected by M. Toku- 
naga. 

According ty the taxonomie system of Edwards? this species 
belongs to group E of the subgonus Smiltis; the general struc- 
tures closely resemble those of S. (S.) ewrticosta Rdwards and 
S. (S.) trilobata Edwards, but they are well separated from each 
other in the structures of the hypopygium. ‘The structures of 
the wing and the hypopygium are very closely similar to those 
of S. (5.) brevifurenta Edwards, bat the species differ in the 
color of the halteres, the value of the antennal ratio, and the 
shape of the styles. 


SPANIDTDMA СЕТА XEMALIONE, өө. көз 

This small dark midge was colonizing on the algal matting of 
Nemalion pulvinatim and Endocladia complanata on the tidal 
zone of the rocky shore associating with Clio (sushimensis 
(Tokunaga, 1935, Mushi 8), 

Male.—Body about 1.6 mm long, ground color black; antennas, 
mouth parts, and seutellum brown; legs and halteres yellowish 
brown. 

Head with about ten setw on the vertex; eyes reniform, finely 
pubescent, widely separated from cach other, distance between 
them subequal to the vertieal length of the eye (11:10) and 
ratio to head width about 11 : 18; frontoclypeus with only three 
or four black set. Maxillary palpas 4-sermented (10 : 18 : 19 : 
33). Antenna 9-segmented; plumose hairs highly reduced, three 
to five setæ being found on cach intermediate fagellal segment; 
ultimate segment elongated, spindle-shaped, subequal in length 


2 Trans. Ent. Soe. London (1920). 
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to the preceding three segments taken together, with about three 
short sem on the proximal region, without apical bristles; an- 
tennal ratio about 0.4 (34 : 83). 

Wings (Plate 1, fig. 2) milky white by vefeected light and 
brown by transmitted light, without macrotrichia on the mem- 
brane; costal cells, С, Se, and В, fuseous; squama without set; 
anal lobe obtuse. Veins R, Ry, Ry. with macrotrichia; costa 
produced beyond the end of Ri» extending more distad beyond 
the level of the end of Ms; В... long, somewhat swollen, almost 
straight, closely extending along It, and C, ending on costa with 
а very sharp angle at the opposite side of the end of Мыз; Ras 
seemingly absent due to its close contact with R,.; throughout 
its whole length, as in Eukiefferiella; Mic, Myr, and Си, atro- 
рмей just before wing margin; М, almost straight; М, almost 
straight and continuing the direction of the stem; Cu; slightly 
1st A slightly beyond fCu, very slightly curved down- 
rophied far before the wing margin. 

Legs without long hairs; foreleg with a strong tibial spur, 
middle leg with а long and a minute tibial spur, and hind leg 
with two long tibial spurs accompanied by а small tibial comb 
which consists of about six free spinules (varying from four 
to ten); tarsi with smal) spurlike spinules on the ventral side 
of cach segment; proportional lengths of leg segments, excepting 
the соха and trochanters, as follows: 31:38:18:11:7:4:4 
in the foreleg, 39 : 40318 :9 : 4 in the middle leg, and 
35:38:20:9:9:4:4 in the hind leg; pulvilli absent; empo- 
dium weli developed, as long as the claws; claws spatulate and 
slightly serrate at tip. 

Thorax scantily setigerous with about six егесі sete which 
arise from distinct punctures arranged along pseudosutural 
fovea; pronotum separated at middle, bare, but rarely with a 
seta on either lateroventral margin; scutellum brown, with two 
pairs of black setze; iwo or three supra-alar sel 

Abdomen comparatively setigerous, with short set. Hypo- 
pygium (Plate 1, би. T) with a distinct anal point, which is 
highly pubescent with black өрінен and distinctly clavate im 
the latera] aspect; coxite stout, with a blunt membranous swell 
ing on the mesal margin; style large, highly pubescent with dark 
spimules, scantily seUgerous on the ventral side, with a small 
nized spine on ils lip. 

Femule—Rody 1.5 to 2 mm long, color as in the male. 
Frontoclyneus with two pairs of sete. Antenna G-scgmented 
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(10:20;:12:12:11:29); terminal segment with only one 
seta on its basal region; other intermediate segments each with 
two long setæ. Pronotum with a seta on either lateral margin; 
supraalar sete three, Wing comparatively broader than in 
the male, its anal lobe also obtuse; Res curved along the costal 
margin; Уш: slightly sinuons, gradually curved downward on 

s distal half; Mz, slightly curved downward; Cu, strongly 
bent and sinuous. Relative lengths of leg segments as follows: 
3:27 :13:1:45 :3:3.5 in the foreleg, 30 :92:14:725:8 
4 іп the middle leg, and 28 : 30 : 15 :7 :7 :3 :2.5 in the hind 
leg; tibial comb of the hind leg consisting of about nine spinules, 
which are longer than the shorter tibial spur. Claws simple, 
as long as the empodium; рУй) absent. Abdomen pale brown, 
appearing dark due to the subcutaneous black pigmental layer; 
eighth sternum dark on its cephalic balf, shallowly concave on 
its caudal margin, with paired setigerous areas on its caudal part, 
with paired lobes which are somewhat anpulate and pubeseent 
with minute spinules on the eaudal margin; ninth sternum, 
which is separated into lateral smail halves by а large median 
membrane, also black, setigerous with about seven black setz; 
cerci (Plate i, fig. 10) setigerous with long бейе, very small, 
also black, somewhat. pointed on the caudal angle; other parts 
of the hypopygium pale brown; spermathece (Plate 1, fig. 9) 
two, ovoid, dark brown, bat hyaline on basal part and on duct. 
Other structures closely related {о those of the male. 

Pupa.—Body 2.5 to 2.8 mm long; exuvia yellowish hyaline; 
head, thorax, and genital sheaths yellowish brown. 

Head without hornlike projections, provided with a pair of 
small seta: on vertex between antennal bases and another pair 
on genal part, 

‘Thorax without respiratory horns аз in general for marine 
chironomid pupic; prothorax with two pairs of long setm; meso- 
thorax with theee pairs of setal groups: One pair composed of 
one long and two short, closely associated setz, located on the 
eephalolateral corners; other pairs composed of tivo, small, closely 
associated setze, located on meson of seutum. 

Dorsum of cach abdominal segment. finely spinulous all over 
the surface leaving only (wo pairs of oval clear spots and pro- 
vided with а spinulous creeping ridge composed of three rows 
of recurved spinules on caudal margin excepting Arst abdominal 
segment; dorsal side with three pairs of sete or setal groups 
on each segment: Oue pair of single sete on meson of cephalic 
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part, опе pair of single or, rarely, compound seta on meson of 
caudal part, and another pair of setal groups, each of which 
consists of two closely associated зеі» on laterocamdal part; 
dorsal side of first abdominal segment less spinulous than in the 
other segment, spinules being highly atrophied on meson; on 
dorsal side of eighth abdominal segment selal р; 
only on caudal part, being represented by two pairs of simple 
set. Ventral side of cach abdominal segment almost smooth 
and hyaline, provided with a caudal spinulous area composed 
of many recurved spinules arranged in an oval arca, except 
the two cephalic segments; setal arrangement nf venter as fol- 


lows: One pair of simple seta om cephalic part and one pair 
of double setz» ou caudal part. Lateral side of each segment 
also spinulous, provided with a long sela on cephalic part and 


one or two sete on caudal part, without lateral swimming ex- 
pansions. Litimate segment without sete; dorsal side flat, some- 
what square but slightly narrowed basally, provided with two 
minute paints on either side of the posterior corners; in male 
dorsal side more elongated and more spinulous than in the Te- 
mate; genital sheaths distinctly protruded caudad beyond the 
caudal margin of the tergal plate in male, while in female they 
are very short, not visible from above (Plate 2, figs. 12 and 13). 

Larra—Body about 4.2 mm long in full-grown stage; head 
dark brown; thorax and abdomen purplish black due to the sub- 
cutaneous layer of pigment; anal gills wanting. 

Head with large black eyespots on the pale areas; each eyespot 
consists of a large, oval, dorsal pigment granule and one or 
two small ventral granules; [ront comparatively broad, with two 
pairs of sel on the lateral margin of the cephalic part; cach 
half of the vertex with two sensory pores along the stem of the 
epicranial suture, an isolated seta and а sensory nore along the 
epicranial arm, a seta ane two sensory pores near the base of 
antenna, a sensory poro near the eyespot, two setal groups, each 
of which consists of two еше, on ventrocephalie part, Clypeus 
thinly and uniformly chilinized, with three pairs of slender sete 
on its margin; labrum membranous, with various appendages: 
One pair of slender and опе pair of strong nonserrate bristles 
оп the meson, two pairs of minute sensilla Iatorad of these bris- 
ttes, one pair of атай median and one pair of large, lateral, comb- 
like or featherlike appendages on the meson closely along the 
alite, several (four large and two small) trichoid appendages 
оп the ішегі side, Epipharynx with ono pair of small, and 
Three. pairs of strong, clawlike appendages close to each other 
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on the meson; four sete on the V-shaped chitinization of epi- 
pharynx; one large and one small oval chitinization just eaudad 
ot V-shaped thickening; premandibles (Plate 2, fig. 18) each 
with one minule and two distinct teeth. Antenna (Plate 2, fig. 
14) very small, S-segmented, with a Jarge sensory pore, two 
minute sete and two large trichoid sensille on proximal seg- 
ments; a elavate hyaline sensilla on second segment. Mandible 
comparatively slender, with five distinct tecth, a short hyaline 
bristle, which docs not extend to tip of the most proxima! tooth, 
and large ptumose hairs (Plate 2, fig. 15) on inner side; supra- 
brustia wanting. Maxilla (Plate 2, fig, 16) almost hyaline: 
lacinia fringed with strong projections, with four sensory pegs; 
maxillary palpas double in structure, crowned with minute 
sensory appendages, Mentum (Plate 2, fig. 17) with a broad 
median tooth, flanked by four lateral teeth at either side, with 
а pair of setal tufts, cach of which consists of three set, as in 
Spaniotoma paciia (Saunders). Hyponharynx with a pair of 
serrate bristles, two or three pairs of sensory pegs, and several 
conical projections on the distal margin of its membranous lobe 
and many comblike spinules which extend inward on minute 
ridges on dorsal membrane of hypopharynx. 

Each thoracic segment provided with two pairs of distinct 
setat groups on the venter; other sel very slender and obscure; 
prothoracic pseudopods shallowly bilobate, studded with many 
thornlike claws, of which distal longer ones are finely serrate, 
Paired preanal seta! tufts each composed of two long sete grow- 
ing directly from the interument; one pair of anal вебе on 
eral side of anus; posterior pseudopods comparatively small, 
widely separated from each other, crowned with sixteen claws 
оп each tip; all claws simple, nonserrate, arranged in three rows, 

Hobitat.—Aigal matting ef Nenation and Endoeladio, rocky 
shore of tidal zone; Japan, The food of tho Jarvie is largely 
sedentary diatoms, 

Holotype.—Male; Seto, Wakayama Prefecture; April 15, 1934, 

Allotopotyne—Female; Apri] 15, 1954. 

Paratypes.-Males and females; Seto, Takashiba, and Yukawa, 
Wakayama Prefecture; April 10 to 15, 1934, 

Type specimens.—Aleoholic; deposited in the entomologicat 
laboratory of Kyoto Imperial University: collected by М. Toku- 
naga. 

"This species somewhat resembles species of the subgenus Eir- 
Kicffcriella іп the venation cf the wing, especially of the male, 
but belongs to group B of the subgenus Smifti« taken in con- 
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nection with other characters. A Canadian marine species, 
Spaniotoma clavicornis (Saunders), шау be allied to the present 
species, but the two are easily distinguished by the character- 
istic structures of the male hypopygiom, Another marine midge, 

(Smittia) thalassuphila (Goetghebuer), is also related to the 
present fly, but the compound eyes are vot pubescent and the 
ultimate segment of the male antenna is comparatively long. 

The pupa of ihe present species is somewhat similar in appear- 
ance to that of the halophitus-group of Trickocladius Kieffer * in 
the absence of nrothoracic respiratory horns and tho spinulous 
dorsum of the abdomen. More intimate relation is shown 
among the marine species of (һе Camptocladius group of Spanio- 
toma Philippi? Of the latter group Spunioloma pacifice and S. 
clavieornis are the most similar to the present pupa, except in 
the slightly different structures of the ultimate tergum and the 
hyaline spots of the dorsal side, 

The larva із also related to the marine forms of the Campto- 
cludius-group, but may be distinguished by the number of teeth 
of the mandibic, the sete of the mentum, and the structure of 
the infrabrustia of the mandible. 


SPANIOTOMA (EMITTIA) BIFURCATA эу. nor. 


This is a small black midge found swarming on a gravelly 
tidal zone. 

Male—Body ubout 1.65 mm long; wing about 1.06 mm long. 
Thorax black; abdomen, head, antennæ, maxillary palpi, legs, 
and stems of halteres dark brown; knobs of halteres yellowish 
white. 

Compound eyes bare; antenne l4-segmented; antennal plume 
brown; distal segment with a small apical seta, pubescent api- 
cally, comparatively long, as long as the preceding eight seg- 
ments taken together; antennal ratio about 0.7 (18 : 18). 

Pronotum reduced, not visible dorsally. Wings (text fig. 1, 
4) almost hyaline by transmilted light, without macro- or mi- 
€rotrichia on the membrane; squama bare; anal lobe of wing 
obtuso; majority of veins reaching wing margin; costa not pro- 
duced beyond tip of Rus; Bis ending slightly before the level 
of the end of 26.2) Rz; extending elose along Re, ending far 

*Potthast, Arch, Hydrobiol. Sepp.-Ed. (1015) 3; and Alverdes, Zeit, wiss 
Ins-Biol, (1911) 

"Saunders, Ann, 


Ent. Soc, Am. (1928) 21, 
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beyond middle between tips of Jt, and Б; stem of Cu; very 
long, extending distad far beyond level of гет; distal section of 
Cu, almost straight; Cu. forked, beyond level of r-m; Cus, 
siraight; 1st A atrophied near base of fork of Cus Leys seti- 
xerous, with brown sete; pulvilli atrophied; соройто very 
slender, bardly as long as claws; claw minutely pectinate at 
truneate tip. 

Abdomen setigerous with brown set; hypopyríum (text fig. 
1, b) with long. thickly chitinized styles; eoxite with am elon- 


gated distal and a blunt proximal projection on its dorsomesal 
margin; anal point thickened, with minute sete on ventral side; 
анай tube large, distinctly projecting caudad, without setze. 

Habitet —Tidal zone of gravelly shore, Japan. 

Нойдуре.— Masaki, Mie Prefecture; August 11, 1934. 

Paratapotypes.—Males; August 11, 1934, 

Tyne specimens.—Aleoholic; deposited іш the entomological 
laboratory ef Kyoto Imperial University; collected by М. To- 
Қалада, 

This species closely resembles и European marine midge, 5. 
(S) breviferenta Edwards, especially in the structure of the 
wing, but distinetly differs in the color of the halteres, the an- 
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tennal ratio, and the characteristic structures of the male hypo- 
pygium. 


SPANIOTOMA SMITTIAD ENDOCLADIA! sp. nov. 

This small biack midge was found on the algal mats of Budo- 
cladia complanata and Nemalion риїиїнайит on the upper tidal 
zone of rocky shores, and males were usually swarming low over 
the shore, The summer form is fav smaller than the spring 
form, being about two-thirds the size of the latter. 

Mate.—Body length about 1.8 mm in the spring form aud 1.2 
mm in the summer form; ground color dull black; halteres dark 
rown. 

Head setigerous; oyes densely pubescent with short hairs, re- 
niform, widely separated from cach other; distance between them 
greater than the vertical diameter of the eyes {14 : 11) ; fronto- 
clypeus setiperous with many black sete. Maxillary palpi 4- 
segmented (10 : 26 : 28 : 10); antenne plumose, I3-scgmented ; 
terminal segment with one apical scta in addition to three basal 
setæ, not crowned with apical pubescence, shorter (hun tho pre~ 
ceding three segments taken together (34 : 40), but longer than 
the two segments taken together (24 : 26) ; antennal ratio about 
92. 

Pronotum larger, not incised at dorsomeson, with two or three 
fine set on either lateral margin; pseudosutural fovea seti- 
gerous with about six ereet setz, which arise from large hyaline 
Puncturcs of the integument; supra-alay seta: three; scutellum 
with two pairs of black seta; postscutelJam with a brown median 
stripe. 

Wings (Plate 1, fig. 3) slightly brown under transmitted light, 
Without macrotrichia on the membrane; squama bare; anal lobe 
obtuse, Protrusion of the costa indistinct; Rea extended close 
along vein Ry.., ending on costa not far separated from the end 
of aight, ending slightly before the level of the end of 
Мы; rom very short, slightly oblique; Mi» very slightly bent 
сандай; {Си well beyond the erossvoin; Mz. almost straight; 
Cu, distinetly bent caudad at middle; Ist A short, atrophied 
under Са 

Legs scantily setigerous with short setze; proximal four tarsal 
segments of cach leg provided with paired apical spurs; foreleg 
with bare tibial spur; middle leg with only one tibial spur; 
tibial comb of hind leg consisting of eight loosely arranged 
spinules; claws spatulate and fincly serrate into four teeth 
at бр; pulvilli present but very small; relative lengths of 
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the segments of legs as follows: 
the foreleg, 34:35 :18 : 9 
32:35 220 110 :9 in the hind leg. 

Abdomen slender; hypopygium (Plate 1, fig. 6) setigerous; 
ninth tergum separated by a median membrane info Jateral 
halves, scantily seligerous on its catidal end; eoxite sfendor, with 
a distinet basal projection and a mesal concavity; style broad, 
with a strong terminal spin 

Femate.—Body slighüy shorter than in the male, dark brown 
in general appearance. Antenna 6-segmented (18 : 28:16:15 : 
17181); terminal segment with only one apical seta; maxillary 
palpi 4-segmented (10:21:26 :43). Proportional lengths of 
the segments of legs as follows: 23 : 29 :15:8:6:3:2 in the 
foreleg, 33 :85 :28 :8 :6 :2 :: in the middie leg, and 30:33: 
16:7:7:8:22 i the hind leg; fourth tarsal segment of 
the hind leg slightly shorter than fifth (17 : 20); claws simple. 
Wings broader than in the male; cells R, and R:.s slightly fas- 
cous; vein Re indistinct, closely extending along the slightly 
swollen Ras. Cercus somewhat triangular in lateral aspect, se- 
ligerous with long sotw, its dorsal angie distinct; ultimate ster- 
mum highly setigerows on its caudal area along the U-shaped 
incision. Other structures closely resembling those of the male. 

Hobitet—Upper tidal zone of rocky shore, Japan, 

Holotyne.—Male ; Seto, Wakayama Prefecture ; April 19, 1934, 

Allotopotype—Female; April 19, 1934. 

Рахайурся— Майя and females; Yukawa and Seto, Wakayama 
Prefecture; June 22, 1930, and April 7 to 19, 1934. 

Туре specinens.—Alcoholic; deposited in the entomological 
laboratory of Kyoto Imperial University; colleted by М. To- 
kanaga. 

This species may belong to group В of the subgenus ӛтініш 
because of the pubescence of compound eyes, although it docs 
not agree satisfactorily with other members of this group in 
the venation of the wings and the presence of the vestigial put- 
villi, The species closely resembles Svanivtoma marina (Saun- 
ders), but differs in the structures of the male hypopygium and 
spermatheeo and im the color of the halteres, In the structures 
of the wing and male hypopygium the present species is closely 
similar to Cricotopus fucicola Edwards, but distinctly different 
in important generic characters: Thoracic вова] sete erect and 
arising from large, hyaline punctures squama of wing without 
set, and Ras ending distinctly beyond the middle between Ry 
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and Б; and the female of the present species is provided with 
G-segmented antenna, @ИТегї from the T-segmented antenna 
of the latter species and moreover different іп the color of the 
halteres, (he relative lengths of the segments of Jegs, and the 
value of the male antennal ratio. 


SPANIOTOMA (PSECTROCLADIUS) YUKAWANA sp. өт. 

This yellow species was running on the gravelly seashore of 
an oyster bed and also collected at light ashore, 

мае, Воду 2.4 to 2.8 mm long, ground color yellow; scutum 
with four black vittz, middle pair yellowish brown or deep yel- 
low in some eases; postseutellum black on Из caudal half, with 
a yellow median Hne; venter of mesothorax brown or yellowish 
brown; pleuron of mesothorax with a black spot near wing base 
in some eases; each abdominal segment with a black median 
marking on tergum; forelegs brown; tarsal segments of middle 
and hind legs also brown. 

Head yellowish white; eves bare, reniform, widely separated 
from each other; distance between them greater than vertical 
diameter of eye (16:12) and equal to 0.57 of head width; 
frontoclypews and vertex setigerous with short yellow sete. 
Maxillary palpus 4-segmented (22:35:35 :40); second seg- 
ment of palpus with a sensory disc consisting of а group of hy- 
aline trichoid велес; antenna not plumose, Il-segmented, but 
the constrictions between the flazelial segments obscure and the 
four segments from seventh to tenth appear (о be fused; each 
segment with three short sete; terminal segment with an apical 
sota, somewhat longer than the pedicel (33 :30) amd slightly 
shorter than the preceding five segments taken together (23:26); 
antennal ratio about 0.38 to 0.39, 

Pronotum distinct, with a large median, V-shaped incision, 
setigerous all over; pseudosutural fovow seligerous with suberect 
yellow seta; seuteltum highly setigerous; supra-alar seta seven. 

Legs without long seta, comparatively stout; claws simple: pul- 
villi very Large, padlike, as long ая the claws; empodiom slender, 
slightly Jonger than the el tibial spurs large, pubescent 
basally, one on the fore tibia, twa on each tibia of middle and 
hind legs; eomb of hind tibia consisting of about fifteen Ілеге 
spines, which are longer than the shorter tibial spur; fore tar- 
sal segments without apical spars; proximal two tarsal segmouts 
of middle and hind legs each with strong, paired, apical 
Proportional lengths of the segments of Jegs аз follows: 
10:8 in the foreleg, 59:61: 22:14:10:7:6 
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in the middle leg, and 68 :75:38:21:17:9: 
leg. 

Wings (Plate 1, fig. 4) comparatively broad, without macro- 
trichia on the membrane, brown under transmitted light; veins 
В, Bs, and Ry; sctigerous; squama entirely fringed with yellow 
sotæ; anal lobe obtuse. Rus ending slightly before the middle 
between the ends of Ry and Ris; Ras almost straight; costa 
produced beyond the Gp of Ry: rem oblique; М. almost 
straight, ending at tip of wing; fCu beyond level of rm; М, 
straight, continuing the direction of the stem, ending on wing 
margin at opposite side of the end of Ry; Cu, almost straight: 
Ist A slightly beyond Си. НаЦегез yellow. 

Abdomen with short yellow setæ, those of tergum arising from 
distinet hyaline punctures of the integument; hypopygium (Plate 
1, fig, 8) with distinct anal point; coxites without mesa! lobes; 
styles slender, scantily setigerous, each with a small black bristle 
on its Up. 

Female.— Body 2.8 to 3 mm long, ground color yeitowish white; 
thoracic vii paler than in male, largely yellow; abdominal 
marking yellowish brown. Head white; distance between 
compound eyes on vertex far greater than vertical length 
of eyes (15:11) and 15:26 in ratio to head width; maxil- 
lary palpus 4-segmented (20 94:20); antenna: usually 6- 
segmented (14 1 216 + 30) and at most S-scgmented 
(14:22:16 :18 :20 :16 : 11 : 21), in the former case second 
and third, and seventh and eighth, respectively, are fused; each 
flagellar segment with three or five sete besides long, hyaline, 
trichoid sensiilm; ultimate segment with an apical өсіп. Thorax 
more setigerous (һап in the male. Vein Res slightly curved 
along costal margin; Ma., also very slightly curved; Cu, slightly 
sinuous; ist A well beyond fCu; and lobe larger than іш” 
mate, Legs provided with large pulvitli, as in male; relati 
lengths of the segments as follows: 58: 64:35:20 14: 
in the foreleg, 55 : 5 


in the hind 


eT 
0:12:9:6-6іш the middle leg, and 


nd leg. Hrpopygium yel- 


on; spermathecse two, деда, completely 
al; cerei (Plate 2, fig. 12) yellow, comparatively smail, 
discoidal, setigerous. Other structures as in the male. 
Habitat.—Seashore ; Japan. 
Holotype —Male; Yukawa, Wakayama Prefecture; April 12, 
1934. 
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emale; April 12, 1934. 
‘Males and females; April 17 and 12, 1924. 

—Alcoholic; deposited in the entomotogical 
collected by M. Fo- 


Allotopotyne. 

Parntopotype: 

Type specimens. 
laboratory ef Kyoto Imperial Universi 
kunaga. 
This species somewhat resembles the Orthocladius group іп 
general appearance, but the large padtike pulvilli present a 
character of the Pyoctrectadius group. Another group, Hydro- 
boris Fries, shows structures similar to those of the present 
species in the absence of the plumose hairs of the male antemo 
and the absence of the basal appendages of the coxite, but differs 
in the short fourth tarsal segments, which ате shorter than the 
fifth. ‘The present species is distinct among the known species 
of Psectrocladius in the small value of the antennal ratio, the 
icssssegmented and nonplumnose antennæ of the maie, and the 
absence of mesal lobes of the male hypopygium. 


TANYTARSUS NOODLE тымыз. 
Tanytarsus бводкх Toxuxata, Philip, Journ. Set 51 (1923) # 
360, 

The immature forms, both iarve and рар, are closely similar 
in structure to those of T. kalophile Edwards (1926) and are 
distinctly different from the majority of this genus deseribed 
by Bause (1913) in the absence of the prothoracic respiratory 
horns of the pupa, and the incomplete development of the an- 
tennal base, abdominal plumose sets, and anal gills of the larva. 

Pupa.—Rody about 3 mm long; exuvia hyaline, head, thorax, 
and hypopygium yellow. 

Head with paired brown setze on the vertex; basal portion of 
antennal sheath forming a papiliform, hornlike projection. 
‘Thorax without trace of thoracic respiratory horns; thoracic 
integument not imbricate, scantily setigerous; a pair of small 
sels on cephalic margin of pronotum, a setal group consisting 
of a long and a fine bristle on the Jaterocephalic part where the 
respiratory horn would be expected, a very long and one or two 
short sel on the lateral side before wing base, two closely as- 
sociated sete on cephalomeson of seutum, long and short, closely 
associated setze on caudosculal part and a few, scattered, sensory 
pores and minute sensilke; two or three minute tubercles on 
cephalic part of pseudosuitural fovea. 

Abdominal ornamentation consisting of pairs of small, round, 
dorsal, spínulous spots on second to sixth segments and paired 
lateral streaks of chitinization on first to eighth segments; all 
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dorsal spinulous spots subequal in size; transversal spinulous 
ridge of second abdomina! segment extending straight along 
entire caudal margin of tergum, composed of а single row of 
recurved hookiets; lateral swimming lobes not distinct except for 
those of ultimate two segments; second segment with small, 
paired, lateral swellings cach with a seta, ‘Typical arrangement 
of abdominal setz as follows: On dorsal side one pair on meson 
caudad of paired spinulous spots, one pair on lateral side of 
cauda] part, and one pair on caudal margin; on ventral side 
two pairs on lateral side of middle part and one pair on caudal 
margin and on cach lateral side one seta on dorsocephalic 
part, one on yentrocephalic and one on ventrocaudal part. 
Eighth segment provided with long setæ and in female its ster- 
num forming small, double, caudal lobes; seta) arrangement as 
follows: А pair of small вебе on eaudal part of cither side of 
venter and dorsum, а pair of long зеце on each caudal margin 
of sternum and tergum and on the Jaferal lobe a long seta on 
dorsum and three very long seta on venter; structure of spinu- 
lous combs of eighth segment, which are found оп the latero- 
caudal corners, highly different from those of the allied marine 
species, T. haluphite and T. maritimus, spines being fused into 
а chitinization which is bluntly serrate into two or three teeth 
(Plate 2, fig. 19). Ultimate segment with large swimming pad- 
dles each of which is fringed with about forty long flattened 
кейде and with two very long dorsal себе; dorsum of this seg- 
ment without chitinized tubercules and instead of these tubercules. 
with a pair of small swellings of hyaline integument; genital 
sheaths in male extending eandad far beyond caudal margin, 
in female these extend caudoventrad slightly beyond caudal mar- 
gin of eighth segment. 

Full grown form about 5 mm long; greenish white 


Head brown, oval; two, small, black, spherical eyespots on 
either side, subequal to and distinctly separated from each other; 
front elongate, with two pairs of slender seke on lateral side 
of cephalic part; each lateral half of vertex with three slender 
sete on laterocephalic part and with three sensory рогез—опе 
on caudodorsal, one on eephalodorsal, and the other on latero- 
cephalic part—postelypeus thickened, narrow, with a pair of 
slender seis; preclypeus also thickened, somewhat trapezoid, 
with two pairs of long setz, posterior pair on lateral membrane 
and anterior pair on thickened plate; elypeatin, toma, amd 

ans. 
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lnbralie of usual form; labrum hyaline, with many marginal 
appendages: A pair of minute set along cephalic margin of 
preclypeus, two large comblike appendages (Plate 2, fig. 22, а) 
articulated on a common basal thickening om meson, а pair of 
long appendages finely fringed and spatulate at tip on meson 
or dorsad of the former comblike appendages, five pairs of slender 
spatulate appendages and two pairs of simple, small, accessory 
appendages on the lateral side; at apex of labrum another chit- 
inized comb (Plate 2, fig. 22, b) ; epipharynx also provided with 
various appendages: Smal paired combs (Plate 2, fig. 22, c) 
on meson of cephalic arca, three closely associated simple 
spines and two plumose spines along arm of V-shaped median 
thickening (Plate 2, fig, 22, d). Premandible (Plate 2, fg. 
24) with five flattened teeth, and а fleshy pubescent projection 
on its mesai side. Antenna (Plate 2, fig. 23) 5-segmonted 
(20 : 5-7 : 4-5 : 4-4.5 : 1.5) ; proximal segment with a large 
sensory pore at base, a sensory hair on the dorsal side, and a 
biramous, hyaline, trieboid sensilia on apex; other segments 
without these structures. Mandibles each with five teeth; dis- 
tadentis slightly smaller than the adjacent largest tooth; a sharp, 
hyaline, spinclike projection along distat side of first tool 
hyaline seta arising from base of disiadentis and extending us 
far as tip of mandible; suprabrustia consisting of about eight 
strong вст arranged in a single row; infrabrustia composed 
of finely serrate setze; two large ordinary set and a large sen- 
sory pore arranged іп the usual positions. МахШа (Plate 2, 
fig. 20) membranons, each with two very long setz, the set 
оп а common basal thickening on maxacoria; laeinial lobe with 
many sensory appendages; maxillary palpus 3-segmentcd; two 
slender setæ and four sensille near base of palpus. Mentum 
(Plate 2, fig.*21) with a large triangular median tooth which 
ies а small denticle on either side and four pairs of lateral 
teeth of which the first teeth are very large, subequal in size to 
the median tooth; lateral lamelke of the mentum very large, 
narrowly extended straight laterad, not fanlike in shape; a pair 
of strong bladelike sete: on base of mentum. 

‘Thorax scantily setigerous with very slender seta; prothoracic 
pseudopods distinctly bilobed, studded with numerous yellow 
hooklets on ventral side; hooklets not fringed or serrate; paired 
setal groups composed of two or three, distinct, closely associated 
bristles on ventromeson of each thoracic segment, 
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Each abdominal segment with comparatively large бейе on 
lateral side; а double seta (Plate 2, fig. 25) located on caudal 
part of cach lateral side from second to fifth segments, these 
sete not plumose, dilfering from the study of Вашке; each pre- 
anal dorsal tuberele with eight long setæ on apex and two small 
зеце on lateral side; one anal өсіп on either side; posterior 
pseudopads completely separated, each with a short seta on base 
and sixteen golden claws, which are semicircularly arranged; 
shape of claws closely similar to those of T. Relophilie. 
Ilabitat.—lmmature forms found within the mud tubes built 
on the matting of the littoral alga, Roodlen coactata, on the but- 
tom of the tide pool, spacially associated with Pontamuia pacifier. 
‘The larve mainly feed оп the algal débris, and a smal quantity 
of diatoms was usually found in the stomach of the јагут, 
From the northern coast of Kyushu, Karatsu Bay, Saga Pre- 
fecture, many males of this species, which were swarming over 
a (ide pool, were collected by Me. Y. Yoshimura (August 7, 
1934) to whom 1 express my hearty thanks for this valuable 
material, which establishes a new locality for this species. 


ILLUSTRATIONS 


Pam 1 


Fw. d. Spaniotoma (Smittia) littoralis sp. пох» male wing. 
>. Spaniotoma (Sueittia) wemeliore sp. nov, male wing, 
3 Spaniotoma (Svrittia) ckdacksrtix sp, mov, male wing, 
3, Spaniotona (Preefroctadine) yukawane sp. nov., male wing. 
5. Spaniotoma (Smittia) titterulis ғр. nov, mate hypopyvium. 
6. Spanictoma (Smittia) evdecadi sp. ov, male hypopygium. 
2. Spariotoma (Smittia) wemutiane sp. nov, male hypopygium. 
9, Spuniotoma (Psectrocladius) ynkawana sp. nov., male hypopygium. 
H 
о. 


Spaniotome (Smittia) ыстайанс sp. nov., speematheca. 
itti) nemalione sp. nov., female cereus. 


Spaniatoma 


Fics. 12 to 18. Spaniotoma (Smittia) nemalione sp. nov., immature forms; 
16) ultimate segment of male pupa, dorsal aspect; 12, ultimate 
segment of female popa, dorsal aspect; 2j, larval antenna; 15, 
infrabrustia of larva) mandible; 10, larval maxilla, ventral 
pects 47, larval mentum: 18, larval premandible, 

49 25. Tanytarsus boodle» Tokunaga, immature forms: 19, enudo- 
lateral comba of nenultimate segment of pupa; 20, larval max- 
la; 27, larval mentum; £2, various appendages of labrum and 
cpipharynx, labralin omitted, cephalic aspoct; 22, larval an- 
tena; 4, larval promandible; 25, double seta of larval abdomen. 


aux FIGURE 
а, wings b, hypo- 


Fic. 1. Sponiotomu (Smittia) bifurcata sp. nov, mal 
prelom. 
E 


NEW OR LITTLE-KNOWN TIPULIDÆ FROM EASTERN 
ASIA (DIPTERA), XXXI: 


By CHARLES P. AvetANDEX 


Of Amherst, Maesarhusetty 
FOUR PLATES 


The very interesting crane flies discussed herewith were taken. 
by Rev. Mr. George M. Franck on Mount Omei, Szechwan, 
western China, chiefly at high altitudes. I am greatly indebted 
to Mr. Franck for this continued interest in saving the small 
and medium-sized species of Tipulide, flies that are usually over- 
looked by the general collector. The types of the novelties are 
preserved in my collection of these flies. The present report 
adds the following genevie and subgeneric groups to the already 
large list known from China: Stibaducerella, Discobola, Franck- 
отуі, and Ptilostenodes, 

TIPULIN A 
TIPULA (TRICHOTIPIULAS LONGIFINDRIATA өр. : 

General coloration of mesonotal præscutum almost uniformly 
dark brown; wings obscure yellow, many of the veins seamed 
with brown; numerous macrotrichia in cells beyond cord and 
in outer ends of sume of the more basal cells; cell М, sessile or 
nearly so; male hypopygium with caudal margin of tergite bear- 
ing a divaricate blackened fork; inner dististyle produced behind 
into а short taillike extension. 

Male—Length, about 11 millimeters; wing, 11. 

Frontal prolongation of head relatively short, brownish black, 
brighter dorsally at base; nasus distinel; palpi black. Antenna 
(male) relatively long, if bent backward extending nearly, if 
not quite, to base of abdomen; scape and pedicel yellow; flagcl- 
lum black; basat enlargements of segments scarcely indicated, 
the segments being nearly eylindrical; longest verticils subequal 
to segments; terminal segment akoul one-third the length of 
the penultimate, Front and anterior vertex obscure yellow; 
posterior selerites of head brownish gray. 


тше, 
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Pronotal seutum dark brown, the seutellum yellow. Mesono- 
tal presculum almost uniformly dark brown, without evident 
stripes in the unique type; seutal lobes blackened, the median 
area yellowish testaceous; scutellum testaceous, clearer yellow 
medially; mediolergite brownish yellow. Pleura yellow, varie- 
gated with darker on the mesepisternum. Halteres obscure yel- 
low. Legs with the сохт yellow, the fore соха a trifle darkened; 
trochanters yellow; femora light brown, the tips passing into 
dark brown; tibi dark brown, the tips narrowly blackened; 
tarsi black; claws (male) with a single erect spine at near mid- 
length. Wings (Plate 1, fig. 1) with the ground color yellow, 
variegated by brown seams to many of the veins, including the 
cord, outer end of cell 1st AL, vein Cu except near outer end, 
and vein 24 A; outer longitudinal veins more narrowly seamed 
with brown; extensive paler clouds occupying most of сей Ist А; 
stigma dark brown; veins brown; maerotrichia black. Abun- 
dant macrotrichia in ali cells of wing beyond cord, and in outer 
ends of cells C, В, M, Cu, and Ist A busad of cord (indicated 
in беше by stippled dots) ; base of cell Ist M; nearly destitute 
of ива. Venation: Cell M, narrowly sessile or very short- 
petiolate; m-cu close to fork of Ma; cell 2d А of moderate 
width, 

Abdominal tergites dark brown, narrowly ringed caudally 
with testaceous-yellow; sternites more brownish yellow; hypo- 
pygium brown, Male hypopygium (Plate 2, fig. 25) with the 
tergite, 9t, almost completely separated from the sternite by 
extensive pale membrane; basistyle, b, elongate, separated from 
the ninth sternite, 9, by an unusually long, straight, ventral 
suture. Ninth sternite, 9s, viewed from beneath widely filled 
with pale membrane, the narrow strip delimited beneath the 
suture with а fringe of unusually long setre, directed ventrad; 
а compact oval patch at cephalic portion of row bears more 
delicate silken sete. Ninth tergile, 91, with the caudal margin 
transverse, the median area produced caudad into two, black- 
ened, divergent horns, their tips directed very slightly ventrad. 
Outer dististyle, od, short and broad, the apex truncate, the 
surface with numerous short set. Inner dististyle, id, complex, 
the beak portion blackened, shallowly bifid, bencath this with a 
second, blackened, fingerlike lobe; apex of style superimposed 
beneath the blackened beak as a slender pale lobe; caudal portion 
of style produced backward as a short taillike point. Eighth 
sternite, 85, relatively small, with caudal border gently convex, 
the entire surface with sparse, scattered, black setze. 
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Habitat-—~China (Szechwan). 

Holotype, male, Mount Omei, summit, al 
light, July 30, 1935 (Franck), 

The gencral appearance and the wing pattern of the present 
fly aro much us in Tipula (Triekatipulu) polytricha Alexander, 
differing in the glabrous basal cells of the wing, nearly sessile 
cell М, and, especially, the details of structure of the male hypo- 
рушїшт, including the ninth tergite, ninth sternite, and styli. 
TIPULA (IRICHOTIPULA) MALLOPHORA ap. nov. Tate ть Sz, 25 Piete 8, 62. 26 

Allied to longifimbriata; entire mesonotum dark brown; tho- 
racic pleura dark brown, variegated by paler on the dorsal ster- 
nopleurite and pteropleurite; wings with pattern less contrasted, 
obscure yellow and dark brown; petiole of сећ М, exceeding m; 
abdominal tergites and hypopygium brownish black: inner dis- 
tistyle with a long pale blade, extending backward from the 
candal portion. 

Male.—Length, 10 to 11 millimeters; wing, 11 to 12. 

Female —Length, about 12 millimeters; wing, 10.5. 

Frontal prolongation of head and palpi dark brown. Anten- 
næ with scape and pedicel obscure yellow; flagellum brownish 
black; flageliar segments with basal enlargements fecbly devel- 
oped; longest verticils shorter than the segments; terminal seg- 
ment only about one-fourth the length of the subterminal. Head 
dark brown, very narrowly darker on orbits. 

Mesonotum uniformly dark brown, without indications of 
markings. Picura dark brown, paler on the dorsal sternopleu- 
rite, pteropleurite, and meron. Halteres elongate, the stem 
dusky except at the narrow yellow base, the apex of knob yellow. 
Legs with the сохае brownish testaceous; trochanlers brownish 
yellow; femora brown, the tips passing into darker brown; re- 
mainder of legs dark brown, the tarsi passing into black; claws 
with а strong егесі spine before midlength. Wings (Plate 2 
fig. 2) with the very restricted ground color obscure yellow, 
almost obliterated by very extensive brown clouds and seams, 
appearing chiefly as pale central streaks in the outer radial and 
medial fields; a spot near outer end of cell M, a seam along vein 
ist А, and a spot near outer end of cell Ist A, not far from 
vein 2d A; cells before cord chiefly of a uniform brown; stigma 
oval, darker brown; veins dark brown. Abundant macrotri- 
chia in cells of outer two-thirds of wing (shown in figure by 
stippled dots), lacking in cells near wing base and in all but 
extreme outer end of сей Se. Venation : Petiole of сей M, longer 


than m. 


ude 11,000 feet, at 
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Abdominal tergites and hypopygium brownish black, the ster- 
nites more reddish brown; basal sternites more darkened me- 
dially, the outer segments more wuiformly darkened. Маје 
hypopygium (Plate 2, fig. 26) generally as in lougifombriate sp. 
nov., differing especially in the conformation of the ninth tergite 
amd inner dististyle. Arrangement of seta on ventral margin 
of ninth sternite very similar in both species, but differing in 
size and number of the hairs. Ninth tergite, 94, with a median 
blackened plate that splits at apex into two, feebly divergent, 
acute spines. Inner dististyle, id, very complex in structure, 
produced behind into а long, pale, compressed blade that is 
slightly constricted near base; two apical, blackened beaks, both 
slender, acute, and separated from one another only by а narrow 
slit; the long, pale, cephalic portion of the style bears on outer 
or dorsal margin a pale lobe whose edge is ragged or fimbriolate, 

Habitat —China (Szechwan). 

Holotype, male, Mount Omei, summit, altitude 11,000 feet, at 
light, July 30, 1935 (Franck). Allotype, female, White Cloud 
Temple, altitude 9,000 feet, July 29, 1935 (Fraxck). Paratype, 
male, with the allotype, 

The nearest ally is undoubtedly Тїрніа (Trichotipila) longi- 
fimbriata sp. nov. The present Ну is most readily told by the 
petiolate cell M, and by the details of structure of the male hy- 
popygium, notably the long, pale, caudal blade of the inner dis- 
tistyle, 

TIPULA (SCHUMMELIA MEMMRANIFERA эр. төк File 1, dg. 3: Plote 2, ae, 

Belongs to the contixeata group; antennal flayellum black; 
thoracic pleura yellow, the mesepisternum infuscated; femora 
obscure yellow, the tips rather narrowly blackened; wings in- 
fumed, restrictedly variegated by darker brown and yellow areas; 
cell 1st М, small: male hypopygium with the ninth sternite 
produced ventrad into long, pale, membranous points on either 
side of midline, 

Male. Length, about 11 millimeters; wing, 12.5; antenna, 4. 

Frontal prolongation of head yetlow; nasus distinct; palpi 
brownish black. Antenne with scape and pedicel brownish 
yellow; basal flagellar segment brown, the dist 
with remainder of organ, black; basal enlargements of segments 
moderately developed; longest verticils unilaterally arranged, а 
trifle shorter than the segments. Head with front and anterior 
vertex yellow; posterior vertex brown, 
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Pronotum brown. Mesonotal prescutum chiefly covered by 
three brown stripes, the median one further split by a darker 
brown capillary vitta; posterior interspaces intuseated, the hu- 
meral and lateral portions of prescutum broadly yellow; scutal 
lobes dark brown, the median area paler; seutellum obscure 
yellow, vaguely darkened medially; postnotum chiefly yellow. 
Pleura yellow, the dorsopleural region and mesepisternum in- 
fuscated. Halteres yellow, the base of knobs infuscated, the 
apex pale yellow. Legs with the сох yellow; trochanters ob- 
seure yellow; femora obscure yellow, the tips rather narrowly 
blackened, а Jittle more broadly so on the fore «nd middle legs 
where about the distal sixth is included; tibiz and tarsi black; 
claws with long basal spine at near proximal third. Wings 
(Plate 1, fig. 3) with a strong brownish tinge, restrictedly 
variegated by darker brown and paie yellow areas; cells С and 
Sc about of the ground color; stigma oval, dark brown; broad 
brown seams on m-cu and distal section of Cu; yellow areas 
before and beyond stigma and across baso of cell lst М., the 
last extending into proximal portion of cell М»; а major yellow- 
ish area near outer end of cell M; bases of eells Cu, 1st A, and 
24 A a trifle brightened; veins brown, the obliterative areas 
at fork of М pale. Venation: Rs a little longer than m-cu; cell 
1st M. small, pentagonal; сей M, short-petiolate, the stem a lille 
longer than m; m-cu close to fork of My... 

Abdomen with basal four tergites obscure yellow, darker dor- 
sally; outer segments black, the hypopygial appendages pale. 
Male hypopygium (Plate 2, fig. 27) with the suture between 
tergite, 9t, and sternite, 9s, nearly complete: busistyle not evi- 
dently separated from sternite. Ninth sternite, 9», on either 
side produced ventrad into а long, pale, membranous lobe, grad- 
ually narrowed to a subacute point, shortly before the free tips 
united across the midline. Ninth tergite, M, broadly notched 
medially, as in the group; га lobes broadly rounded, their 
margins narrowly blackenod; base of notch with a very low 
obtuse lobule, Outer dististyle, 04, gently arcuated, of moderate 
length. Inner dististyle, id, with the outer margin conspic- 
‘ously blackened, the outer apical portion extended into а blunt 
point; two blackened denticles, the more basal one smaller, 
ughth sternite, 85, narrow, without lobes or modifications; 
sete gmail and sparse. 

Habitat.—China (Szechwan). 
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Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feet, at light, July 29, 1935 (Franck). 

The present Яу is readily told from other allied species of 
Schummelia by the wing pattern and venation, and the some- 
what remarkable development of pale membrane of the ninth 
sternite of the male hypopygium. The closest ally is the next- 
described species, Tipula (Sehummelia) dissociate sp. nov. 


TIPUNA (SCHUMMELIA) DISSOCIATA кө. rov. Viale 1, би, 4i Piste 2, ше 28. 
Generally similar and closely allied to T. (S) membranifera 

5p. nov., differing especially in the details of body and wing 

coloration, venation, aud structure of the male hypopygium. 

Male.—Length, about 11 millimeters; wing, 12 

Frontal prolongation of head without clearly defined nasus. 
First flagellar segment sharter, but sueceeding segments longer, 
than in membraniferw. Posterior portion of head conspicuously 
dark brown, Median prescutal stripe not divided by a capillary 
darker brown vitta. “Dark pleural girdle on mesepisternum dark 
brown, distinct. Apices of knobs of halteres only slightly bright- 
ened. Wings (Plate 1, fig. 4) with ground color slightly darker 
brown; cell Se dark brown, contrasting conspicuously with the 
yellow сей С. Venation: Cell Ist М. more elongate; m-cu at 
near midlength of Mj, Маје hypopygium (Plate 2, fig. 28) 
without a median lobule on caudal margin of ninth tergitc. 
Outer dististyle, od, Jonger and more attenuated. Inner dis- 
tistyle, id, with the blackened lobes of distinct conformation, 
as shown, 

Habitat.—China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Tempie, altitude 
9,000 feet, at light, July 29, 1935 (Franek). Allotopotype, fe- 
male, Chu Lao Tong Temple, altitude 6,000 to 7,000 feet, July 
27, 1935 (Franck) и 


"v 


(SCHUMMESIA) DISSOCIATA TIMENDA чыыр. nov- 


Femate—Length, about 13 millimeters; wing, 14, 

As in the typical form, differing as follows: Nasus evident, 
slender. Pronotum clear light yellow throughout. Posterior 
interspaces of preescutum yellow: median region of scutum yek- 
low; scutellum and mediotergito uniformly yellow, without 
markings. Pleura yellow, not or only insensibly variegated by 
darker on anepisternum. Apices of knobs of halteres clear 
yellow. Legs with femora! tips broadly blackened. Wings with 
cell М, narrowly sessile. Abdominal tergiles chiefly brownish 
black, the first segment and sides of the second yellow; succeed. 
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ing tergites vaguely brightened by obscure yellow areas; sub- 
terminal segments uniformly blackened. 

Habitat. —China. (Szechwan). 

Holotype, female, Mount Omei, Chu Lao Tong Temple, altitude 
6,000 to 7,000 feet, at light, July 27, 1935 (Franck). 

TIPULA ACHTIFCLA) FONTIGAUDA sp. sov. Plate 1, а 3: Piate BBE. 29. 

Mesonotum gray, the pleura, including ventral half of pleu- 
votergite, yellow, unmarked; wings with cell C, preareular re- 
sion, und stigma light brown, сей Sc uniformly darker brown; 
u dark cloud at near midlength of cell Cu; abdomen dorsally 
uniform dark gray, the lateral borders narrowly buffy, marzined 
internally by dark brown; male hynopygium large; ninth tergite 
simple; inner dististyle with the outer lobe produced into a pend- 
ant trunklike portion; caudal margin of eighth sternite weakly 
bilobed, with conspicuous sete. 

Male,—Length, about 15 to 16 millimeters; wing, 17 to 18. 

Frontal prolongation of head dark brown; nasus long and 
distinct; palpi black. Antenne wilh scape and pedicel obscure 
yellow; first flagellar segment brownish yellow, the remaining 
segments brownish black в exceeding the segments in 
length. Head dark brownish gray, (һе orbits restrictedly paler 
gray. 

Pronotum obscure yellow. Mesonotal prescutum ashy gray 
with three, scarcely differentiated, brownish gray stripes, the 
interspaces obscure; extreme cephalic border of proseutum in- 
fuscated; posterior sclerites of mesonotum, including the dorsal 
half of pleurotergite, gray; paravcutella yellow, Pleura uni- 
iormly light yellow, the dorsopleural membrane a trifle more 
dusky. llalteres dark brown. Legs with tho coxw and tro- 
chanters light yellow; femora obscure yellow, passing into more 
brownish yellow, the Lips narrowly blackened, the amount sub- 
equal on all legs; tibize brownish black; tarsi passing into black. 
Wings (Plate 1, fig. 5) with coll ©, preareular region, and stigma 
ht brown; сей Sc much darker brown throughout; general 
coloration of remainder of wing pale brown, clearer before cord 
and in basal portions of cells M and Ce; dusky clouds at outer 
end of cell M and at near midlength of ecl] Cu; veins dark brown, 
Venation: Rs a trifle longer thar m-cw; petiole of сей М, and 
m subequal. 

Abdomen dorsally uniformly dark gray, the lateral borders 
of the tergites narrowly buffy, margined internally with dark 
brown; extreme caudal borders of tergites two to four pale; 
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basal sternites yellow, beyond the second passing into brownish 
black; hypopygium very large and powerfully constructed, uni- 
formly darkened, Male hypopygium (Plate 2, fig. 29) with the 
ninth tergite, 98, bearing a moderately broad median lobe that 
is further narrowed at near two-thirds the length into a simple, 
blackened, spinulese point. Styli as figured; outer style, od, 
obliquely truneated at apex. Inner dististyle, id, with the benk 
portion heavily blackened, its own crost high; outer lobe of style 
prolonged into a glabrous trunklike portion, deflected towards 
the beak of the style, the outer apical angle further produced 
into а small point; seta at crest of style powerful, about twenty 
in number, Eighth sternite, 8s, sheathing, the apex concave, 
each lateral Jobe with numerous elongate seize. 

Hobitat—China (Szechwan), 

Holotype, male, Mount Omeí, White Cloud Temple, attitude 
9,000 feet, July 29, 1985 (Franck). Pavatapotypes, 2 males. 

The present fly bears a general resemblance to species such 
as Timla (Acutipulu) quadrinotata Brunetti, but is readily told 
from all regional allies by the unusually large hypopygtum, with 
the median lobe of the tergite simple, and the inner dististyle 
of peculiar conformation. 


TIPULA (ACUTIPULA) SUBINTACTA wp. rev. Piste 1, Ge- єз Plate 2. бр. 3%. 
General coloration of thorax yellow, the preseutum with four 
entire brown stripes; scutellum yellow, margined with dark 
brown; legs brown; wings dark, variegated by cream-colored 
areas before cord and аз a continuous line across buses of onter 
medial cells; male hypopygium with the median lobe of tergite 
slender; inner dististyle with the onter lobe divided by a rounded 
notch into two lobes, each bearing groups of spinous seta, 

Melo —Lengtb, about 16 millimeters; wing, 19. 

Frontal prolongation of head brown; nasus distinct; palpi 
brownish black. Antenme with seape and pedicel light yellow; 
flagellum brownish black; flagellar segments with basal enlarge- 
ments relatively small; longest verticils subequal to the segments 
in length. Head dark brownish gray. 

Pronotum dark brown. Mesonotal præsentum obscure yellow, 
with four entire brown stripes, the intermediate pair relatively 
narrow and clearly defined, separated by а conspieuous, yellow, 
median Jine; lateral stripes less clearly defined, laterally extend- 
ing towards margin; scutum obscure yellow medially, the lobes 
extensively darkened; scutellum obscure yellow, conspicuously 
margined with dark brown; central portion of mediotergite 
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brown, tho lateral and posterior portions yellow pollinose, 
Pleura yellow, the central portion of pleurotergite darker; dor- 
sopleural membrane fecbly darkened, Halteres infuscated, the 
apex of knob more whitened. Legs with the coxe and tro- 
chanters yellow; remainder of legs uniformly brown, apparently 
mot fully eolored in the slightly teneral type, Wings (Plate 
1, fig. 6) slightly teneral, but wilh the pattern entirely indicated ; 
ground color dark, variegated by restricted cream-colored areas 
before cord, near buse of cell Ist М., and as an oblique stripe 
across the basal portions of cells М, to M, inclusive; а small 
whitish spot at near two-thirds the length of cell M, adjoining 
vein Cu; pale areas on either side of the darkened spot [ying 
before midlength of ce Cu; veins dark. Wings relatively 
row, the veins near stigma somewhat crowded, Venation: Rs 
subequal in length to m-eu; petiole of сей M, longer than m; 
m-cu а short distance before fork of My... 

Basal abdominal segments chiefly obscure yellow, the outer 
ones darker, but not fully colored in the unique type. Mate 
lyporygium (Plate 2, fig. 80) with the median lobe of ninth 
tergite, 9¢, unusually slender at apex, set with black spines; on 
ventral faee of lobe with two carinz that diverge slightly he- 
hind. Outer dististyle, od, broad, the apex produced into a 
moderately long lobe; seta: at inner margin near base long and 
conspicuous. Inner dististyle, 44, with the beak slender; outer 
lobe deeply divided vy a rounded notch into a broadly obtuse 
outer lobe, crowned with from twenty-five to thirty spinous 
seke, and а narrower, more clavate, basal lobe, its apex produced 
into a decurved point, the outer surface with abundant spinous 
sete. Eighth sternite broad at apex, provided with hair 
brushes, 

Habitat —China (Szechwan) 

Holotype, mate, Mount Олей White Cloud Temple, altitude 
9,000 fect, at light, July 29, 1935 (Franck). 

The nearest relative of the present fly seems to be Tipula 
(Acutipula) intacta Alexander, which has the hypopygium gen- 
erally similar but differing in all details. The hypopygium is 
very different in structure from that of T. (A.) omcicnsis Alex. 
ander and Т. (А.) унипожев Kdwards, which have a somewhat 
similar wing pattern. 


de T: Piate 


TIPULA (VESTIPLEX) AYICULAROIDES ар, nov. T TIS 
Belongs to the kimaleyensis group; allied to auicularia; an- 
jenna: (mate) elongate, the flagellum black ; mesonotal præscutum 
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with the ground color yellow, with four brown stripes that are 
insensibly bordered by darker ; scutellum and pleura chiefly black, 
pruinose; wings brownish yellow, very restricledly variegated 
hy cream-yellow spots; cells beyond cord uniformly of the ground 
color; basal four abdominal torgites reddish orange, with a nar- 
vow darkened dorsal stripe; outer abdominal segments, including 
hypopygium, black; basistyle with a spine. 

Mate—Length, about 14 millimeters 
about 6.5. 


wing, 15; antenna, 


ion of head chestnut-brown laterally, darker 
above; nas inct; palpi black, the ineisures narrowly pale. 
Antenne elongate, as shown by the measurements; scape red- 
dish brown, darkened apically; pedicel pale yellow; flagellum 
black; flagellar segments elongate, moderately incised, the vo 
tieils shorter (han the segments; terminal segment tiny. Mead 
light brown, the posterior orbits narrowly yellow, margined in- 
ternally Бу a dusky line; posterior vertex with a continuous, 
black, median vitta. 

Pronotum dark brown. Mesonotal præscutum with the ground 
color, including the interspaces, yellow, the lateral borders be- 
hind the pseudosutura! fover blackish gray: four brown stripes 
that are insensibly bordered by slightly darker brown, most 
evident on mesa] edges of lateral stripes amd as paired sub- 
median Jines on intermediate stripes; scutum gray, the lobes 
conspicuously vaviegated by dark brown; scutellum black, the 
surface sparsely pruinose; mediotergite black, heavily pollinose 
with grayish yellow, with a capillary, median, black vitta 
Pleura chiefly blackened, the surface sparsely pruinose; ventral 
pleurotergite yellow pollinoso. — Halteres brown, the knobs bleck- 
ened. Legs with the coxz dark gray; trochanters obscure yel- 
low; femora obscure yellow basally, passing into brownish yellow, 
the tips broadly blackened; tibíz and tarsi black. Wings (Plate 
1, fig. 7) with the ground color almost uniformly brownish yellow, 
сей Sc and the prearcular field clearer yellow; restricted cream- 
colored spots, distributed as follows: Before stigma in cell Ru: 
across cell Ist My; in basal Ralf and near outer end of cell М; 
extreme bases of cells Cu and Ist А; two tiny spots near outer 
end of cell 1st A; outer end of cell 2d A; no sign of brightening 
in outer radial or medial fields; veins dark, those in outer radial 
ficld somewhat paler brown, Venation: Cell ist М, relatively 
long; m-cu just before fork of М; petiole of cell М, subequal 
tom. 


өз Aleawnder: Tipelidi from Ракет Asia, XXXI 333 


Abdomen with basal four tergites reddish orange, with a nar- 
row, black, continuous, dorsomediam vitta, the latera] borders 
of the basal two serments less evidently darkened; segments five 


to nine, inclusive, together with the hypopygial appendages, 
black, the surface sparsely preinose, Male hypopygium (Plate 
2, fig. 31) small, the basistyle, b, entivcly sepavated from the 
sternite, its posterior angle produced dorsad into a powerful, 
braad-based, blackened spine, the tip acute. Ninth tergite, d, 
small, divided medially by pole membrane, the lateral tobes ob- 
tuse. Outer dististyle, of, relatively narrow, dusky, with abun- 
dant setæ. Inner dististyle, id, simple, the beak darkened, the 
posterior portion of style apposite the beak produced caudad 
into a yellow triangular flange. Ninth sternite, 9s, with а small, 
blackened, rounded lobe near margin of junction with busistyle, 
this structure apparently homologous with the bird's-head struc- 
ture in avicularia. бедии pale, jutting свода from genital 
chamber, the acute tip strongly decurved. 

Habitat—China (Szechwan) 

Holotype, male, Mount Omei, Nwa Nien Pin Temple, altitude 
6,500 feet, July 31, 1935 (Frauek). 

The present йу superficially resembles species such as Tipute. 
(Vestintox) aviewtaria Edwards, T. (V.) nigroapicalis Brunetti, 
and 7. (V.) pfewracuntha Edwards, differing from all in the 
wing paitern, with no sign of a poststigmal brightening, and in 
the structure of the male hypopygium. 

TIPULA CONLONYZA) PROLONCATA np. sev. 

General coloration yellow, the præseulum with three pale 
brown stripes; antenne (male) with basal three segments yel- 
low, the remainder black; legs with tips of femora blackened, 
of the posterior pair narrowly s gs tinged with dusky, 
cells C, Sc, and the stigma abruptly brownish black; preareular 
region light yellow; outer abdominal segments blackened; male 
hypopygium with the tergite prodneed into two slender lobes, 
separated by a V-shaped notch; a single complex dististyle, pro- 
duced candad into a long, flattened, yellow blado, 

Mate.—Length, about 12 millimeters; wing, 13. 

Femate,—Length, about 15 millimeters; wing, 14. 

Frontal prolongation of bead obscure yellow, slightly darker 
laterally; nasus reduced to а small rounded papilla; palpi dark 
brown, the terminal segment extensively yellow on distal portion. 
Antenna (male) relatively long, if bent backward extending to 
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about midlength of the second abdominal segment; basal three 
segments light yellow, the remaining segments black ; first flagel- 
lar segment unusually Jong, about one-half longer than the sec- 
ond; succeeding segments with basal enlargements feebly devel- 
oped; verticils shorter than the segments. Front and anterior 
vertex yellow; posterior portion of hend grayish brown, the pos- 
terior orbits a little brighter; an exceedingly delicate, capillary, 
median, dark line. 

Pronotum yellow. Mesonotal præscatum with the dorsum а 
most uniformly pale yellowish: brown, the three stripes scarcely 
darker and poorly delimited against the ground; lateral margins 
of præscutum yellow; scufal lobes fecbly darkened; seutellum 
and mediotergite yellow. Pleura uniformly yellow. НаНегся 
obscure yellow, the knobs darkened. Legs with the coxa and 
trochanters yellow; femora yellow basally, soon passing into 
obscure yellow, the tips blackened, more broadly so on the fore 
and middle legs, narrowly во on the posterior femora; tibia 
and tarsi black; claws (male) with long basal spine, Wings 
(Plate 1, fig. 8) with a dusky tinge; cells С and Sc, together 
with the stigma and а confiuent seam on anterior cord, brownish 
black; preareuiar cells light yellow; posterior cord and longitu- 
dina! veins beyond cord very narrowly seamed with brown; veins 
brownish black to black, brightened in prearcalar field, Vena- 
tion: Кы entire; Rs long, nearly twice m-cu; petiole of cell 
М, shorter than m; M, shorter than the basal section of Mise} 
cell 2d A narrow, 

Abdomen with basal three (ergites yellow, unmarked; sue- 
ceeding two tergites darkened laterally; sixth and remaining 
segments black, sparsely pruinose; lateral borders of tergites 
five to eight, inclusive, broadly light gray; basal sternites yellow, 
Male hypopygium (Plate 3, fig. 32) with the terxite, 9¢, entirely 
separated from the sternite, 9s; basistyle incompletely separated 
from sternite by a ventral suture, Ия outer end not at all pro- 
duced; dististyle inserted wnusually far ventirad, Ninth tergite, 
St, a large, quadrate, blackened plate, its caudal mavgin further 
extended into a broad, depressed, blackened ledge that is deeply 
split by a V-shaped notch, the lateral lobes slender, with mi- 
croscopic black spines оп mesa] face al apex. А single complex 
Gististyle, d, the usual outer stylo reduced to a tiny lobe: main 
body of style produced caudad beyond the other elements of 
the hypopryiuin as a flatlened yellow blade, the sides parallel, 
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the apex obtuse. Eighth sternite relatively small, without arma- 
ture of modified lobes or sete. 

Female with the genital shicld and bases of hypovalva in- 
iensely black; cerei horn-color, straight and slender, the tips 
gently decurved: hypovalvæ beyond base veddish horn-color, 
compressed 

Habitet—China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feel, July 29, 1935 (Franck). Allotopotype, headless fe- 
male, summit, altitude 11,000 feet, August 18, 1984 (Graham) ; 
United States National Museum, 

In its general appearance, the present Пу is much like Tipula 
(Уезірісе) testata Alexander, but belongs to a different sub- 
generic group, and is entirely distinet in the details of wing 
pattern and structure of the male hypopygium. 


CYLINDROTOMIN A& 


STIBADOCERELLA ONEIEKSIS sp. mor, Hate df 

General coloration greenish testaccous, the præscutum and 
scutum variegated with dark brown; antenna (male) about one. 
half Jonger than body, the flagellum whitish; fore tibie with 
baso and apex broadly white; remaining tibiz without a pale 
basal ving; basitarsi entirely dark brown; wings with seeond 
and third sections of vein М... subequal; cell 2d A ending about 
opposite the proximal end of the arculus. 

Male-—Length, about 9.5 millimeters; wing, 9.3; antenna, 
about 14.5, 

Rostrum pale yellow 
longer than the bod: 
whitish, the outer segments pas 
greenish testaecous, smooth, 

Pronotum pale greenish yellow. Mesonotal prescutum pale 
greenish with three dark brown stripes; scutal fobes similarly 
darkened; remainder of mesonotum pale testaceous. Pleura 
uniformly pale, the ventral selerites, with the cuxæ, with a strong. 
greenish tinge, undoubtedly strongly marked and conspicuous 
in Nving Individuals. Halteres elongate, tle stem pale brown, 
the knob blackened. Legs with the сохае and trochanters green. 
ish teslaceous; femara pale greenish brown, the tips somewhat 
darker; fore НЫх with base broudly white, the tip similarly 
colored and nearly twice as extensive аз the base; remaining 


palpi black. Antenne about one-half 
scape and pedieel pale green; flagellum 
ing into pale green, Head 
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tibie pale greenish brown, with no indication of white rings, 
either аё Бане or apex; aH basitursi brown; outer four tarsal 
segments of all legs white, with a distinct greenish linge, the 
pretarsus darkened; basal third to fourth of second tarsal seg- 
ment of fore and middle legs slightly darkened: posterior legs 
broken beyond midlength of tibia, Wings (Plate 1, fig. 9) 
crystal clear, with black veins. Venaiion: беу ending shortly 
before r-m, Sc; at its tip; basal section of Rs a {rifle longer than 
the distal portion; basal section of А, long, arcuated, exceeding 
twice the length of та; third section of Af.: subequal to second 
section of the same vein; сей 2d А ending about opposite the 
proximal end of arculus, 

Abdomen pale yellowish brown, the pleural arca 
darker. 

Habifal.—Chiua. (Szechwan), 

Holotype, male, Mount Omei, altitude 5,500 feet, July 27, 1935 
(Franck). 

The present species is well distinguished from the three pre- 
viously described in Stibadocerelta by the whitish antennal flagel- 
hun, Jack af a basal pate annulus on middle and posterior tibie, 
and the marked restriction of white color on the tarsi, 


somewhat 


LIMONIIN4E 
Limonune 
LIMONIA DJMONDA» OMNODATA әре тет. Plate а, Sr- Мі Plate 3, fe. зт. 

General coloration pale yellow, the præscutum а weakly 
indicated, brown, median stripe, restricted to anterior half; head 
black; antenna 15-scgmented, the flagellum chiefly yellow; legs 
yellow, only the terminal tarsal segments blackened: wings uni- 
formly pale yellow; Se, ending about opposite iwo-thirds the 
length of Rs, Se. a little longer than Sey; Вл»: elongate ; abdominal 
tergites darkened medially; hypopygium with the dististyle ex- 
tended into а hoomerang-shuped apical point; mdengus terminat- 
ing in two divergent points, 

Male. Length, about 9 millimeters; wing, 10, 

Rostrum and palpi Маск. Antenna 15-segmented, there being 
thirleen flagellar segments; scape black; pedicet dark brown: 
flagellum yellow, the outer three or four segments brownish 
yellow; basal flagellar segments oval, the outer ones elongate; 
terminal segment only a trifle shorter than the penultimate; 
xertieils of outer segments shorter than the segments themselves. 
Head black; anterior vertex reduced to a narrow strip. 
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Cervical region brownish black. Pronotum and mesonotum 
pale yellow, the præseutum with a weakly indicated, more brown- 
ish, median stripe on its anterior half. Pleura pote yellow. 
Halteres relatively elongate, pale yellow, the knobs weakly dark- 
ened. Legs pale yellow, only the outer four tarsal segments 
blackened; tarsi relatively long and slender; claws with a single 
slender subbasal tooth, Wings (Plate 1, fig. 10) uniformly pale 
yellow; stigme not indieated; veins brownish yellow. Venulion: 
Зе long, Sc, ending at near two-thirds the length of Rs, Sc; at 
tip of Sc; Ry long, позу three times R- alone; cell Ist M. of 
moderate length; m-cu close to fork of M. 

Abdominal tergites medially uniform dark brown, the sides 
pale yellow; sternites pale yellow; hypopygium obscure yellow, 
the dististyles chiefly durkened. Male hypopygium (Plate 3, 
fig. 53) with the tergite, 9t, gently concave on central portion 
of caudal border. Basistyte with ventromesal lobe very obtuse, 
occupying most of mosal face of style. Dististyle, d, with base 
slightly dilated, dusky, the long apical yellow point more or 
less boomerang-shuped, slightly compressed, with a longitudinal 
lateral carina, Gonapophyses, g, heavily blackened at, and back 
from, the acute tips. JEdeagus, o, broad, terminating in two 
divergent points, the surface of outer half microscopically 
stabrous. 

Habitet.—China (Szechwan). 

iiololype, male, Mount Оте, White Cloud Temple, altitude 
9,000 feet, at light, July 29, 1985 (Franek). 

By keys to the spocies of Limonia in the western Palearet 
fauna the present fly runs to Limonia (Limonia) stigma. (Mei- 
gen), which has a very different hypopygium. There is no very 
close ally in the eastern Palwaretic Region 


JONIN VESVECLATIUENSES ap. м 1. be. шатык з вам 
coloration yellow, the præscutum with three incomplete 
brownish black stripes, the short lateral pair bent Jatcrad at an- 
terior ends, yeaching the margin; Imahs of halteres dark brown; 
legs elongate; femora obscure yollow, with a narrow black ring 
before tip and а more diffuse darkened annulus at near two-thirds 
the length of the segment; wings yellow, with a heavy, tesscl- 
lated, brown pattern; stigma pale hrown, ringed with dark 
brown; Бе long; Rs angulated on basal third; Ris wnustally 
long, exceeding R5; inner end of cell Ist М, arcunted; m-cu 
belore fork of M; abdomen chiefty yellow, the subterminal seg- 
ments blackened; male hypopygium with a single dististyle that 
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is pate, narrowed to the subacute tip; cerci simple, elongate, and 
very slender. 

Male.— Length, about 12 miliimeters; wing, 12. 

Female. —Length, about 13 (o 14 millimeters; wing, 12 to 13.5, 

Rostrum and palpi black. Antenne with seape brownish 
yellow; pedicel yellow; basal flagellar segments obscure yellow, 
the outer ones passing into brown; flagellar segments cylindrical, 
with long conspicuous verlicils that much exceed the segments 
in length, the longest of these being wnilateraily arranged, one 
io each serment; terminal segment clongate, about one-half 
Jonger than the penultimate. Head brown, somewhat paler on 
occiput; anterior vertex and [vont black, sparsely pruinose, the 
former (male) reduced to а linear strip. 

Pronotum yellow, narrowly Фик brown medially. Mesonotal 
prascutum yellow, with three brownish black stripes, the median 
опе not attaining the cephalic border of the sclerite nor the 
suture behind; lateral stripes with their anterior ends bent 
laterad to margin, the posterior ends uot reaching suture; scu- 
tum with lobes extensively blackened, this color produced laterad 
along the suture, median area pale; scutollum pale medially at 
base, the posterior border margimed with brown; mediotergite 
dark brown, the lateral margins pale. Pleura yellow, weakly 
darkened on ventral sternopleurite and ventral pleurotergite, 
and, in certain cases, along the cephalic border of the plero- 
pleurite; а more intensely colored but small spot beneath wing 
root; dorsopleural membrane faintly dusky. Ilalteres relatively 
long, yellow, the knobs dark brown. Legs long and slender; 
соха yellow, the outer faces of fore and middle cox weakly 
darkened; trochanters yellow; femora yellow, more obscure 
brownish yellow on basal two-thirds, the distal third clearer 
yellow, with a narrow black subterminal ring about its own 
lemgih before tip; a second, usually wider but more diffuse, 
femoral annulus immediately preceding the yellow subterminal 
ving; tibiæ brownish yellow, the tip narrowly darker ; tarsi black; 
claws (male) with three basal teeth, the outer one larger, Wings 
(Plate 1, fig. 11) yellow, with а lessellated dark brown pattern 
that appears as linear streaks in centers of anterior cells and 
& heavier, more extensive, chiefly marginal pattern in the cells 
of posterior half of wing; cells С and Бе uniformly light yellow, 
scarcely variegated by darker; prearcalar field brownish yellow: 
stigma elongate, pate brown, ringed with dark brown; cord, outer 
end of cell 1st Mz, and tip of vein Sc narrowly seamed with 
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darker brown; veins brown, yellow in the flavous costal portions. 
Venation: St long, Se, ending shortly before fork of Rs, Se; 
longer, oblique in position, its distal end about opposite this 
fork; Rs angularly bent on basal third; Т: of unusual length, 
exeeeding vein Rs. and subequal to or longer than vein с. Ву 
basal section of Res strongly areuated to angulated and spurred 
ut near midlength; inner end of cell 1st M, strongly arcuated, 
lying about on a level with cell В; m-cu before fork of M; cell 
2d A relatively narrow, 

Abdomen with basal segments yellow, the pleural region and 
caudal borders very narrowly darkened; sublerminal segments 
black; hypopygium yellow; in the female the basal abdominal 
segments more brownish yellow. Male bypopygium (Plate 3, 
fig. 34) with apical margin of torgite, 9t, notched.  Dististyle, 
4, pale, curved to the subacute tip. Gonapophyses, g, with short 
apical point. Ædeagus, а, narrowed % the bilobed apex. Ovi- 
positar with сеге} Jong and very slender, the tins acute, 

Habitat.—China (Szechwan). 

Holotype, male, Mount Omei, Chu Lao Tong Temple, altitude 
6,000 to 7,000 feet, at light, July 27, 1935 (Frexck). Allotopo- 
type, female. Paratopotype, female. 

The present fly is most generally similar to Limonia (Lima- 
nia) cranbrooki Edwards, differing in the hody coloration, uni- 
formly darkened knobs of halteres, leg and wing pattern, and 
details of venation, as the usually long Ry,» and the smaller cell 
Ast М. 

LIMONTA (BISCODOLA) TAIVANELLA Alexander, 
Timonie (Discobola) trivericila ALEXANDER, Phi 
(1930) 511.512, 

Deseribed from the high mountains of Formosa. А small 
series, including both sexes, was taken at light a White Cloud 
Temple, Mount. Omei, Szechwan, western China, altitude 9,000 
feet, July 29, 1985, by Franck. 

LIMONTA (DICRANOMYIA STERNOLOBATA sp. ner. Pls 1, z. I: Piate 3, 8. 25 

Size large (wing, male, over 9 millimeters) ; general colora- 
tion gray; rostrum, palpi, and antenna black throughout; femora 
black, the bases narrowly yellow; wings handsomely tinted with 
pale yellow, the prearcular cells bright yellow; a sparse darker 
wing pattern, including a weak suffusion in outer radial field; 
basal abdominal segments yellow, the outer ones black; male 
hypopyginm with each basistyle produced ventrad amd caudad 
into a long fingerlike lobe. 


p. Jouen, Sei, 43 
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Male.—Length, about 10 millimeters; wing, 9.2. 

Vemale—Lenglh, about 10 millimeters; wing, 10. 

Rostrum and palpi black. Antenne black throughont; flagel- 
lar segments short-oval, beyond the fourth or fifth flagellar be- 
coming more olongate; basal four or five flagellar segments with 
very short apical pedicels, the succeeding segments sessile; ver- 
Чейз longer than the segments, except on (he outer ones; terminal 
segment about one-third longer than the penultimate. Head 
dark шау, cleaver gray on front and anterior vertex, more gray- 
ish brown behind; anterior vertex (male) relatively wide, about 
саша] to twice the diameter of scape. 

Pronotum black. Mesonotum dark gray, the præscutum with 
а Single, conspicuous, subnitidous black, median stripe that does 
nol reach the suture behind. Pleura heavily шау pruinose, the 
dorsopleural membrane brown. Halteres short, the base of stem 
yellow, the remainder dusky, the knobs blackened. Legs with 
the cox obscure brownish yellow; trochaniers yellow; femora 
black, only the narrow bases yellow; tibi а little paler, brown- 
ish black, the bases narrowly, the tips more broadly, blackened; 
tarsi black; claws only slightly curved, with two basal teeth, 
the outermost larger. Wings (Plate 1, fig. 12) handsomely 
tinted with very pale yellow, the prearcukw cells clear bright 
yellow; cell Se dark brown; stigma short-oval, dark brown, con- 
Avent with a very narrow dark seam on cord; vein Cu and outer 
end of сей Ist M, seamed with darker; colls R to Ms, inelusive, 
weakly sutfused with brown; axilla feebly darkened; veins black, 
the prearcular Geld and vein Ses--Rı before stigma light yellow. 
оп: Se short, Sc, ending opposite or immediately before 
origin of Rs, Se; some distance back from tip; free tip of Sex 
short, a little proximad of the long Ra, vein Ry thus reduced 
lo а short element: m-cu at or just before fork of M; vein 2d 
A long. 

Basal six abdominal segments yellow, the succeeding segments, 
including most of the hypopygium, black; ventral dististyle yel. 
low. Male һурорудйна (Plate 3, fg. 35) very large and com- 
plicated, chieily by outgrowths of (he basistyle, Basistyle, b, 
produced ventrad and ciudad into long, dark, fingerlilie lobe: 
near proximal end a small lobe, fringed at apex with wavy setm; 
г midlength beyond this point the lobe is slightly bent, 
at point of angulation with a dense tuft of very long delicate 
зеі, Dorsal dististyle small and slender, entirely superimposed 
over (he ventral style; near base bont at a right angle. Ventral 


LE Alexander: Tipulidi: from Eastern Asia, XXXI 341 


dististyle, rd, relatively small, the rostral prolongation very 
broad, its outer apical angle produced into a spinous point; 
rostral spines two, placed close togother at base of this point; 
ventral margin of lower lobe of prolongation with a dense fringe 
of yellow seize; from extreme base of style a tuft of very long 
slender setas; mesal face of fleshy lobe of style, at base of pro- 
Jongation, with a dense group of sete. Gonapophyses, g. with 
the mesal-apical angle produced into a slender, цену curved, 
black spine. Bdeagus, a, sinuous, slender, dusky in color. 

Парна? Оа (Szechwan), 

Holotype, male, Mount Отс, summit, altitude 11,000 feet, at 
light, July 30, 1935 (Franck). Allotopotype, female, 

This striking species adds still another member to the sub- 
genus Dicranoinyin having an entarged and complicated mule 
hypopygium. From other regional allies in eastern Asta. as 
Limonia (Dicranomyia) bifusifere (Edwards), Е. (D.) graha- 
miana Alexander, L. (D) megacouda (Alexander), 1. (D) 
platyrostra (Alexander), and L. (D.) reternosa Alexander, the 
present fly is amply distinguished by the large size and by the 
structure of the male Вуроруййнп. The male sex of 7, (D.) 
trensfuga Alexander, of Kashmir, is still unknown, but tie Пу 
is entirely different іп coloration from the present insect. 


HEKATOMINL 


ADELIHONYIA (AUECPHODYIAY CERINS эр. ev. Plate л, fe. Bic Plate x Re. 20: 

General coloration of thorax pale wax yellow; antenne 16- 
segmented, black beyond the scape; wings narrow, hyaline, the 
Stigma insensibly darker; macrotrichia of wing cells reduced 
le a minimum in outer end of сей Ry; Rs clongate; abdomen 
pale brown, darker subterminally: male bypopygiom with dis- 

les subterminal, the apex of basislyle produced into ab acute 
spine, 


Malc.—Length, about 3.5 millimeters; wing, 4 by 1.2. 
Rostrum pale yellow; palpi darker, Antennz 16-segmented; 
Пава segment pile, the pedicel and tlagellum black; pedicel en- 


larged; basal flagellar segments move or less Uuleing on lower 
face, boyond the fourth passing through oval to elongate; ver- 
lieils exceeding the segments in length. Head pale brownish 
yellow. 

Mesonotum and pleura cntirely wax yellow, the surface more 
or less nitidous, Ialteres selatively elongate, pale. Logs with 
the соха and trochanters yellow; remainder of legs broken. 
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Wings (Plate 1, бш. 13) narrow, as shown by the measurement: 
hyaline, the stigma insensibly darker; veins brownish yellow, a 
little darker colored than the ground; maerotriehia black. Ма- 
crotrichia of cells reduced to a minimum of about three in distal 
end of сей R, (indicated in figure by stippled dos). Venation: 
Se ending shortly before fork of tho long, gently arcuated Е 
Regu about twice Ry, the latter subequal to Raa; cell My present; 
m-cu at near midlength of cell Ist Mz; vein 2d A long, ending 
nearly opposite the origin of Rs. 

Abdomen pale brown, darker subtermivally; hypopygium ob- 
scure yellow. Male hypopygium (Plate 3, fig. 36) with the dis- 
tistyles subtorminal in position, the basistyle, 5, produced caudad 
beyond the point of their insertion into an acute pale spine; 
sete of basisyle very large and coarse on outer half or less. 
Outer dististyle, od, slender, terminating in two acute spines, 
the apical one a little longer and more curved; before apex on 
lower edge with four or five microscopie denticlos. Inner dis- 
tistyle, id, dilated at base, the surface wilh abundant setule 
and а few course seta, the narrowly obtuse apex more glabrous. 
Basal gonapophyses, д, appearing as very slender, straight spines. 

Habitel—China (Szechwan). 

Holotype, male, Mount Omei, Chu Lac Tong Temple, altitude 
6,000 to 7,000 feet, at light, July 27, 1935 (Franck) 

‘The present species is readily told from allied regional forms 
by the narrow hyaline wings, with the macrotrichia of the celis 
unusually reduced in number. The nearest described ally is 
Adetphomyia (Adelphomyia) nipponensis Alexander, which dif- 
fers in the coluration of the body and wings, abundant macro- 
trichia of the outer cells of wing, and details of structure of the 
male hypopygium. 

PHVLLOLAMS LAGIATA өр. nov. Plate 1, dg. 18: Pisto З, бр, 

General coloration of mesonotum testaccous-brown, the medio- 
tergíte and pleura dark brown; head brown, tho anterior portions 
and orbits gray; legs obscure yellow; wings strongly sulused 
with brown, the stigma а little darker ; Н. of moderate length, 
only а little more than one-third the length of Кз; My, sub- 
equal io basal section of Ms; m-cu close to fork of Mys; male 
hypopygium with apical fleshy lobe of basistyle short. 

Molc.—Length, about 7.5 millimeters; wing, 8,5. 

Rostrum brown; palpi black, Antenne with scape and pe- 
dicel black, the flagellum paler, dark brown; flagellar segments 
cylindrical, (һе егісі shorter than the segments; terminal 
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segment a little shorter than the penultimate, Head with the 
front, anterior vertex, and posterior orbits gray, the posterior 
portion of head more infuscated; anterior vertex a little wider 
than the diameter of саре, 

Pronotum dark brown, Mesonotal proseutum, scutum, and 
scutellum almost uniformly tesluccons-brown, without distinct 
markings; mediotergite darker. Pleura uniformly dark brown, 
including the dorsopleural membrane. Halteres with the stem 
obscure yellow, the knobs infuscated. Legs with the coxe 
brownish yellow, the fore pair a little darker; trochanters ob- 
scure yellow; remainder of legs obscure yellow, the outer tarsal 
segments a little darkened. Wings (Plate 1, fig. 34) strongly 
suffused with brown, almost uniformly distributed and without 
a distinct pattern other than the slightly darker, diffuse stigma; 
cell R, adjoining the outer end of vein M and the basal portions 
of cells 1st A and Cu slightly paler; veins brownish black, dis- 
tinet against the ground. Mucrotrichia of veins abundant, long 
and conspieuous. Venation: В.з. of moderate length and ar- 
cuation, shorter than cell Ist AL. and only a litle more than 
one-third the length of Rs; Ms subequal to the basal section 
of Ms; m-cu close to the fork of Ms. 

Abdomen, including hypopygium, brownish black. Male hy- 
popygium (Plate 3, fig. 37) massive and barrel-shaped, as in 
the genus; appendage of ninth sternite reduced to a narrow 
pale strip. Styli as shown, the darkened apical fleshy lobe of 
basistyle, b, less than one-half the length of the body of the style 
and shorter Шап the fleshy mesal lobe of latter, Outer blades 
of basistyle, b, simple at tips. Dististyle, d, with microscopic 
punctures at apex. 

Пацан Сіла (Szechwan) 

Holotype, male, Mount Omel, summit, altitude 11,000 feet, at 
light, July 30, 1985 (Franek 

Phiyllolabis texdeta is very distinct from the other Himalayan 
and western Chinese species of the genus, as P. beesoni Alexan- 
dev, P, confuentg Alexander, P. pictivons Alexander, and P. 
vegelationis Edwards, The uniformly colored wings, with un- 
usually clongate Ms, and the strueture ot the male hypopygium 
readily separate the species from the above allied forms. T 
would consider P. pietivene to be its closest described relative, 
the species being readily told by the black coloration uf the body, 
the conspicuously patterned wings, and the structure of (he mate 


hypopygium. 
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YHVLLOLANES PICTIVENA Alevomier. Pate 2, бе 28. 
Phaillatabie pictivena AGXANMER, Philip. Journ, Sei. 49 (1902 
‘The unique type, a female, was from the summit of Mount 
Оло}, taken July 18, 1921, by Mr. талек. ‘The same collector 
secured a number, including both sexes, at the sume place and 
altitude, July 30, 193i 
Allotype, male—Length, about 8 millimeters; wing, 9 
Characters essentially as in the female, including the color 
of the legs, wings, and thorax. Male hypopygiunt (Plate 2, fig. 
ПН} generally as in landafa sp. пох. and certain allied forms 
in the Кешесіе fauna. Apical fleshy lobe, b, of busistyle very 
long. exceeding in Jenyth the body of style, about twice as long 
в the fleshy теза! lobe of the latter, and nearly equal in length 
to the bladelike extensions of the basistyle, 5. The latter are 
apparently two in number, or at least deeply divided at apes 
so as to appear as two blades, ін slide mounts superimposed; 
outer blade terminating in two, slender, chitinized points. Dis- 
tistyle, d, not exceeding im length the shortest blade of the 


E 


husistyle. Appendage of ninth sternite reduced to a linear рше 
strip. 
риу ол! VULPECULA кр. pev. Piste 1, би 2, 

General coloration of mesonotum brown; legs black; wings 


with a strong fulvons-yellow tinge, the costal region and outer 
radial field deeply saturated with the same color; veins pale, 
poorly delimited against the ground; Ks a little longer than 
Жа ло: cell Ist М. elongate; m-cu just before fork of M..,; abdo- 
men obscure brownish ycllow, darker subterminally, 

Femote-—Length, about 7 millimeters: wing, 7. 

Rostrum and palpi black. Antenne pale brown Uhroughout; 
flagellar segments oval, the terminal segments smaller. Head 
brownish gray. 

Pronotum infuscuted. Mesonotal prescutum and seutal lobes 
infuseated, the seutellum and mediotergite a trifle brighter. 
Pleura obscure yellow. Halteres weakly infuscated, the base ef 
stem тезігідейу pale. Legs with the соха and trochanters 
yellow: remainder of legs brownish black to blaek, Wings 
(Plate 1, fig. 15) with a strong fulvous-yellow tinge, the costal 
region and, expecially, the outer radial field deeply saturated 
with the same color; stigma not different in color from the 
radial field; pale streaks in cell В adjoining the outer portion 
of vein M and in cell 1st A along the basal portion of the vein; 
veins pale, poorly defined against the ground. Venation: Sei 
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ending beyond midlength of Ra. Ses pate, a short distance 
from the tip of Sc; Ка a little longer than R.s; cell 188 M. 
elongate, the second section of vein М: exceeding two-thirds 
of the distal section; basal section of vein M, clongate, а little 
shorter than М m-cu just before fork of Ms. 

Abdomen obscure brownish yellow, darkened sublecminally. 
Ovipositor with the cerei velatively strong, reddish horn-color, 
the margins smooth. 

Habitet. China. (Szechwan). 

Holotype, female, Mount Omei, White Cloud Temple, altitude 
9,000 feet, at light, July 29, 1935 (Franck) 

Phyllolubis vutpecida is very different from the other species 
of the genus so far discovered in castern Asia. The saturated 
fulvous wings, with unusually elongate cell Ist M., will suftice 
to separate the fly from all these allied forms (indicated under 
the account of P. eduta sp. nov.), 


алерт 
Genus FRANCKOMYIA n 


Antenne (Plate 4, fix, 39, ut) 12-segmented: pedicel not 
markedly enlarged; flagellum with a very long, basal fusion 
segment, involving five sogments, the fused element being equal 
in length to the succeeding five free segments; flagellar segments 
beyond the fusion cylindrical, the verticils subequal in length 
to the segments, Tibia spurless; claws simple. Wings (Plate 
1, fig. 16) with Se long, Ses ending shortly before the fork of 
Raa Sez not far from Ra suberect at base, weakly 
angulated at the narrowest point of cell Ry; no distinct В.» its 
former position evidently indicated by the approximation of 
veins Ry and Ra; & supernumerary crossvein in cell Ra at near 
two-thirds the length, the cell somewhat constricted at point of 
insertion of the erossvein; cell М, present, subequal to its petiole; 
m-cu shortly beyond fork of M; vein 2d A of moderate length, 
ending shortly before level of origin of Rs. Male hypopygium 
(Plate 4, fig. 39) with the basistyle, b, of unusual length and 
slenderness, the distal ond produced caudad beyond the point 
of insertion of the dististyle as a subquadrate pale flap that is 
provided with abundant setæ; near base of style өл mesal face 
with a slender fingerlike lobe. Dististyle, d, bearing a gently 
curved blackened spine on outer margin before midlength; re- 
mainder of style narrowed to the pendant apex, Gonapophyses, 
9, blackened, narrowed at apex into a strong straight spine, the 
outer surface microscopically scabrous, Edeagus, 0, small, 
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Gonotype.—Fvanckomyta discalis sp. nov. (Palearctic Region: 
Western China). 

І take great pleasure in naming this very interesting new 
group of crane flies in honor of Rev. Mr. George Meredith 
Franck, 10 whose serious efforts in collecting these flies we owe 
much of our present knowledge of the Tipulide of western 
China. This curious fly belongs to the subtribe Claduraria and 
is evidently mosi closely related to Pterochionca Alexander and 
Crypteria Bergroth, The greatest points of similarity to Plero- 
okionea ave found in the very elongate fusion segment of the 
flagellum and the single dististyle of the male hyponygium; to 
Crypteria, a. relutionship is indicated by the upward swing of 
vein Rea near its base, narrowing cell R, at this point. Com- 
pared with Pterockionea, the condition of the fusion segment 
in the present fly is evidently more specialized, as there are no 
traces of incomplete sutures, indicating the former limits of the 
components of the fusion; the details of the hypopygium are 
very distinct in the two groups. Compared with Crypteria, the 
condition of the fusion segment is undoubtedly more generalized, 
being fully as elongate as the succeeding five segments of the 
flagellum; the hyponygium of Crypteria is very different, with 
two dististyles. The complete loss of vein Re in the present 
insect is presaged in certain specimens of Crypleria and allied 
groups, where the element tends to become evanescent. From 
both of the above-mentioned genera, аз well as all other generic 
groups in the Claduraría, the present fly differs conspicuously 
in the strong supernumerary crossvein in cell Rs of the wings. 


YRANCKONYTA DISCALIS ep. mov. Tate 1, бе, 16; Plate d, fe. 39, 

Mesothorax reddish yellow, unmarked; head dark gray; legs 
yellow, the femoral tips, tibiul bases and tips, and outer tarsal 
segments darkened; wings nearly hyaline, with certain of the 
discal veins, iucluding the cord and outer end of cell 1st М 
darkened, 

Mate.—Length, about 48 to 5 millimeters; wing, 6.5 to 6. 

Rostrum and palpi black. Antenna black throughout, the 
structure (Plate 4, fig. 39, at) as described under tho generic 
diagnosis. Mead dark gray. 

Pronotum infuscated. Mesothorax uniformly reddish yellow, 
without markings. Halteres uniformly pate. Legs with the 
coxm and trochanters yellow; femora yellow, the tips narrowly 
and gradually infuscated; tibiæ white, the bases and tips very 
narrowly and insensibly darkened, the amounts subequai; 
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with outer segments darkened; legs moderately hairy, Wings 
(Plate 1, für. 16) nearly hyaline, with a restricted brown discal 
pattern, appearing chiefly as a darkening of the veins, as fol- 
lows: Cord; outer end of cell Ist Mz; supernumerary crossvein 
in cell Ry; fork of М; outer section of vein Ms; veins pale, 
except as indicated above. Venation as discussed under the 
genus, 

Abdominal Lergites brownish black, the basal sternites paler, 
the outer sternites dark, sparsely pruinase; styli brown, Male 
hypopygium (Plate 4, fig, 29) as discussed under the genus. 

Habitat—China (Szechwan) 

Holotype, male, Mount Omei, summit, attitude 11,000 feei, at 
light, July 20, 1935 (Frouck). Paratopotype, male. 

Franckomyia. discalis is very different in its general appear- 
ance from all other described members of the subtribe Claduraria 
in eastern Asia, Superficially, the fly resembles more closely а 
species of the genus Dicranota {Amalopina), аз dicranotoides 
(Alexander), than it does шау other crane fly. 


TAENTUTOMLAS (HONGOMAY EXDRYATA ay, nev, Тїшє 1, ба, Te 

General coloration of body dark brown, the median ares of 
scutum and the scutellum testaceous-yellow; logs dark brown, 
the tips of all tibi narrowly whitened; all tarsi white; wings 
with a strong dusky tinge; Rs shorter than the gently sinuons 
Reus} cell Ist М, relatively short and broad: m-cu just before 
fork of M; abdomen dark brown, 

Femate,—Length, zbout 7 millimeters; wing, 6.2. 

Rostrum black, palpi paling io yellow. Antenne black 
throughout; flagellar segments cylindrical, the longest verticils 
subequal to or a trifle shorter than the segments; terminal seg- 
ment elongate. Head brownish black. 

Pronotum brownish black, Mesonotum dark brown, the me- 
dian area of scutum and the scutellum paling to testaccous- 
yellow, Pleura dark brown, the posterior sclerítes, surrounding 
the root of halteres, а (910 paler. Halteres dusky, the extreme 
base of stom pale. Legs with the соха darkened, espocially the 
fore pair which are almost black; trochanters obseure yellow; 
femora dark brown; tibie brown, a trifle paler outwardly, the 
tips narrowly but conspicuously white, including the sete; 
amount of white on tibi subequal on al! logs, involving approx- 
imately the distal tenth of the segment; tarsi white, the termi 
segment scarcely darker; fore and middle femora with from 
ix to eight small blackened spines at base; posterior tibie with 
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a tong black terminal seta, Wings (Plate 1, fig. 17) with a 
strong dusky tinge, the preareular and costal areas somewhat 
clearer; stigmal region small, infuscated; veins dark brow 
The outer medial branches and distal half of R, pale and semi- 
evanescent; axillary margin of wing with three, long, powerful 
c; ending opposite the proximal end of үсіп 
п the gently sinuous Raa; veins Ry and В, 
diverging; сө 1st М. relatively small, ils greatest width execed- 
ing one-half the length; imer end of сей 2d М. lying shortly 
more distad than the subequal cells R. and Ma; m-cu shortly 
before fork of M; distal fasion of Cu, and ist A slight. 

Abdomen dark brown, the cerei and hypovatvie horn yellow. 

Hebitat—China (Szechwan). 

Holotype, female, Mount Omei, Shin Kai Si Temple, altitude 
about 4,000 feet, at light, August 4, 1995 (Franck), 

Trentepohlia (Mongoma) cnerrata is very different from (йе 
other regional species of the subgenus in the conspicuously 
whitened tips of all the ш, in conjunc ith the uniformly 
darkened femora and the white farsi. The nearest regional ally 
is Т. (27.) montina Alexander (Formosa), which differs espe- 
cially in the coloration of the legs and in (he details of venation. 
Another species 7. (М.) ehoprai Alexander (western Hima- 
layas), is likewise allied but with quite distinct venation, 
CONOMYIA (PTILOSTENDDES) AMICELA э. vov. Plate 2, Ag- W: Plate & fire 46. 

General coloration black, only the scutellum obscure yellow; 
wings with a very faint brownish tinge; male hypopygium with 
the outer dististyle a flattened curved blade, at apex produced 
into two points. 

Male.—Length, about 4 millimeters; wing, 4.5, 

Rostrum and palpi Маск. Antennæ black throughout; йәше! 
lar segments passing from oval to eylindrical; terminal segment 
longer than the penultimate; vevticils a little exceeding the seg- 
ments. Head dull black, sparsely pruinose, 

Pronotum and mesonotum dull black, the seutellum obscure 
yellow, Pleura black, the surface of the posterior sclerites 
weakly pruinose. Halteres and legs black. Wings (Plate 1, 
fig. 18) with а very faint brownish tinge; veins black, very con- 
spieuous. Venation: Sc, ending opposite origin of Rs, Sc, far 
from its tip, just beyond midlength of the vein; cell 2d M» small, 
about one-third its petiole; m-cu more than its own length before 
the fork of M. 
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Abdomen, including hypopygium, black. Male hypopygium 
(Plate 4, fig. 40) with the ventral lobe, vb, of basistyle clavate, 
with scattered setigerous punctures, with larger spinous seta 
atapex. Outer dististyle, od, a flattened curved blade, produced 
at apex into two points, the lower one longer and more acute. 
Inner dististyle, id, much longer, at near two-thirds the length 
bearing a conspicuous, subappressed, flattened, black spine, the 
style beyond this point glabrous; basad of spine on inner face 
h abundant subereet setale. 

Habitat.—China (Szechwan). 

Holotype, male, Mount Omei, Chn Lav Tong Temple, altitude 
6,000 to 7,000 feet, at light, July 27, 1935 (Franek) 

There are now four distinct species of the subgenus Ptilos- 
ienodes so far made known, these being javanica Alexander 
(Java), ptitostenelia Alexander (Luzon), plilostenoides Alexan- 
der (Formosa), aud the present fly, The last species is separated 
from the previously described forms by the almost uniform 
black coloration of the body, antenna, legs, and halteres, the 
other species having the body conspicuous! legated with 
yellow. The male sex ot only и single species (ptitostenctia) 
was previously known. The male of the present fly shows that 
excellent characters exist in the malo hypopygium of members 
of the subgenus. 


CONOMYIA (GONOMYIA) OCTOSPINOSA эө. көз, Plate 1, пе, 19: Plate 4, бе at 
Belongs to the subcinereu group; rostrum light yellow; an- 
tennæ black throughout; mesonotal preseutum, sental lobes, and 
mediotergile chiofy grayish brown; legs black; wings tinged 
brown, the prearcular and costal regions clear light yellow; 
Sc long, Sc, ending about opposite one-third the length of Rs; 
mcu shortly beyond the fork of M; male hypopygium with each 
inner dististyte bearing three black spines; phallosome subtended 
by two blaek spines, 
Male—Length, about à millimeters; wing, 5.8. 
Rostrum light yellow; palpi black. Antenne black through- 
uter flagellar segments becoming very thin and altentated, 
d grayish brown, 

Mesonotal prwseutum almost covered by a grayish brown 
shield, composed of entirely confluent prgscutal stripes, the hu~ 
meral region yellow; mediam region of seutum and posterior 
portions of scutal lobes yellow, the centers of the lobes grayish 
brown; seutellum yellow, the parascutella а trifle more obscure: 

Кш 
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metiotergite dark brown, each anterolateral angle restrictedly 
yellow. Pleura somewhat crushed in the unique type but ap- 
parently clear light yellow throughout. Halteres with the stem 
pate yellow, the knobs weakly infuscated. Legs with the соха 
and trochanters yellow; remainder of logs brownish black. 
Wings (Plate 1, fig. 19) with a brownish tinge, the prearcular 
and costal regions clear light yellow; stigmal region very vaguely 
darkened; veins brown, luteous in the yellow areas. Venation: 
Sc relatively iong, Se, ending about opposite one-third the length 
of Rs, Sc. subobsolete, near tip of Sey; Rs elongate, only a 


litle shorter than Rs; m-cu about one-third its length beyond 
the fork of М. 
Abdominal tergites dark brown, the sternites yellow. Male 


hypopygium (Plate 4, fig. 41) with the apicat lobe of basistyle, 
b, Jess than one-third the long fleshy outor dististyle, od. Inner 
dististyle, id, with three black spines, the more basal one on 
outer margin slender and straight, bearing a powerful seta at 
its base; outer spine long and flattened; a broad-based discal 
spine about intermediate in length between the two marginal 
ones. Phatlosome, p, with two long, slender, blackened spines, 
arising near base of mdeagus, a. 

Habitat—China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
2,000 feet, at light, July 29, 1935 (Franck). 

Gonomyia (Gonomyia) octospinosa is quite distinct from the 
other regional species of the genus in the unusual development 
of spines on the male hypopygium, there being a total of eight, 
with three on cach imer dististyle and two subtending the 
phallosome. 


ERIOPTERA (LA) РОВТАБМА 29, nor. Piste 4, бє. 30. 
Belongs to the crcolata group; size large (wing, female, 5.4 
millimeters) ; general coloration of head and thorax gray; hal- 
teres pale yellow; legs brownish black; wings almost uniformly 
croam-yellow, the stigma elongate, pale brown; veins yellow, 
poorly delimited against the ground; Sc» only a short distance 
beyond the origin of Rs; cell 24 A narrow; abdomen black. 

Femote—Length, about 5 millimeters; wing, 5.4. 

Rostrum and palpi black, Antenne dark brown throughout; 
flagellar segments truncated oval, the verticils exceeding the 
segments; terminal segment a little more than one-half the 
penultimate. Head blackish, pruinnse. 
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Anterior lateral pretergiles very obscure yellow. Mesonotum 
gray, the praseutim with extremely vague indications of darker 
stripes; psendosutural foveæ and tuberculate pits dark brown. 
Pleura dark gray throughout. Halteres pale yellow, Legs with 
the соже dark brown; trochanters yellowish brown; remainder 
of legs brownish black. Wings (Plate 1, fig. 20) almost uni- 
formiy eream-yellow, the prearcular and costal areas clearer 
light yellow; stigma elongate, pale brown; veins yellow, poorly 
delimited against the ground; no darkening of veins along cord, 
аз in subareolnta; macrotrichia pale brown. Venation: S; 
ending shortly beyond Rs, Se, less than twice its own length 
beyond origin of Rs; се] Ist М. small, as in the group; veins 
Mz, Мұ and Ct strongly upcurved at tips; vein 2d A nearly 
straight. 

Abdomen black, the elongate valves of ovipositor dark horn- 
color; bases of hypovalvæ and the genital segment blackened. 

Habitat —China. (Szechwan). 

Iototype, female, Mount Omei, White Cloud Temple, altitude 
9,000 fect, at light, July 29, 1935 (Franek). 

Tn its dark gray thoracic color, with black legs and abdomen, 
the present fly differs notably from all its allies in eastern Asia. 
Compared with Erioptera (Hisia) subarcolate Alexander, like- 
wise from western China, the prosont Яу ix readily told by the 
gray thorax and blackened legs, 


ORMOSIA LATACHATA sp. тө. Piate 3 вя. 2 
Belongs to the xigrinfte group; general coloration black, the 
preseutum reddish brown; antemue yellow, the bases of the 
flagellar segments narrowly infuscated; legs of male with basal 
half af femora black, the outer half golden yellow, üübiz and 
basitarsi yellow; legs of female black, the extreme tips of femora 
and bases of tibi pale yellow; wings dark brown, abundantly 
dotted and spotted with white; mate hynopygium with the outer 
arm of dististyle very long and slender; longest gonapophysis 
а slender, gently curved spine, gradually narrowed to the acute 
tip. 
Jale —Length, about 3.5 to 3.7 millimeters; wing, 4.3 іш АЛ. 
Female—Length, about 4,5 millimeters; wing, 4. 
AMalc—Rostrum and palpi black. Antenne relatively long, 
if bent backward extending to near middistance between roots 
of wings and halteres; antennie yellow, the bases of the flagellar 
segment narrowly darkened, the amount of the latter color in- 
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creasing on the outer segments; flagellar segments elongate, with 
very long verticis at near midlength of the segments, these 
unilaterally arranged, together with a dense, ereet, pate pubes- 
cence, Head brownish black, 

Pronotum dark brown. Mesonotut præseutum rich reddish 
brown, without evident ings; posterior sclerites of meso- 
motum black, sparsely pruinose. Pleura black, sparsely pruinose, 
Valteres pale yellow, the stem slightly durkened at outer end, 
ihe knob golden yellow. Logs with the соха and trocbanters 
black; femora black on basal half, the distal half or slightly 
less golden yellow, including the sete, the proportion of yellow 
to black being slightly Jess on posterior legs where about two- 
fifths of the segment is brightened: tibia and basitarsi yellow, 
the outer tarsal segments brownish black. Wings (Plate 1, fig. 
21) dark brown, abundantly dotted and spotted with white, all 
such spots being relatively small; larger white areas include 
the origin of Rs, Ses, Ses, and На; along eord and outer end of 
cell 155 Mus marginal spots at Rya Ra Re and ist A, the re- 
maining marginal spots small; lesser markings include white 
dropiets in outer radial field and in most of tho cells basad of 
the cord, these areas variable in number and position: costal 
pale areas somewhat more yellowish white; veins dark, white 
and almost obliterated in the pale areas. ‘Trichiu of cells black, 
weaker and pale yellow in the white areas. Venation: Cell 1st 
AL. closed; m-cu sinuous, shortly before fork of М; anal veins 
divergent, 

Abdomen, including hypopygium, black. Male hypopygium 
(Plate 4, fig. 42) of the general structure of the group, but 
the outer lobe of the outer dististyle, od, of unusual length and 
slenderness. Inner dististyle, id, likewise unusually long and 
narrow, with four long seta, beginning at the weakly angulated 
middle portion of the stylo, the outer seta placed on face of 
style remote from margin, Longest gonapophyses, 0, appearing 
аз long, very slender, acute spines that are gently curved, 

Female—Generully as in male. Antenna shorter but simi- 
larly bicolorous. Femora and tibis black, only the extreme tip 
of the former and hase of the latter pale yellow; tarsi black. 

Hobilat.— China. (Szechwan). 

Holotype, male, Mount Orci, Nwa Nien Pin Temple, alütude. 
8,500 “егі, July 21, 1935 (Franek). Allotopotype, female, Chu 
Lao Tong ‘Temple, altitude 6,000 to 7,000 feet, July 27, 1935. 
Paratopotypes, 2 males, with the type; 1 male with the allotype. 


es — Alezander: Tipulidz from Eastern Asia, ХХХІ 858 


Ormosia latexrate, and the species next described as О. angust- 
aurata sp. nov. ave among the most beautiful and distinet species 
of the genus so far made known. There is na closely related 
species so far described, but the two forms themselves are closely 
allied, differing most evidently in the antennal and leg colora- 
tion, wing pattern, and structure of the male hypopygium. 


ORMOSIA ANCUSTAURATA sp, nor. Plate 4, de. эз. 
Mate—Length, 4 to 4.5 millimeters; wing, 4.7 to 5. 
Female.—Length, about 4 millimeters; wing, 4.5. 

Closely allied to О. latawrata sp. nov., differing as follows: 

Mate.—Antennx with basal segments yellow, those of outer 
half passing into dark brown, the individual segments not bi- 
colorous, as in laaureta, Mesonotum somewhat darker, more 
infuscated. Legs with the femora black, the tips narrowly yel- 
low; tibim obseure yellow; basitarsi obscure yellow, the tips 
narrowly darkened; remaining tarsal segments infuscated. 
Wings pate brown, with a conspicuous white pattern, the gen- 
eral arrangement much as in latewrafa, but the areas larger 
and restricted to the vicinity of the veins; small droplets of 
latawrate Jacking or greatly restricted in number; white areas 
at ends of апай veins large and conspicuous. Jn the holotype 
the pale costal areas at origin of Rs, Sc; and Se, are very large, 
reaching the costal border. Male bypopygium (Plate 4, fig. 
43) much as in lataurata, especially as regards the outer dis- 
tistyle, od. Inner dististyle, id, with five elongate seta, the 
more basal near upper margin of style, the outermost close to 
the ventral edge. Gonapophyses, 9, of entirely different struc- 
ture from those of latewrata, the chief pair appearing about 
as illustrated, 

Femate.—Generally as іп male, differing in the sexual char- 
acters, Тїш and tarsi dark brown or brownish black, а little 
paler than the femora. 

Habitat—China (Szechwan) 

Holotype, male, Mount Orci, White Cloud Temple, altitude 
9,000 feet, at light, July 29, 1935 (Franck). Allotopotype, fe- 
male. Paratopotypes, 2 males. 

The two species of the nigripita group of Ormosia herewith 
described ав О. lataurate and О. angustaurata bear a surprising 
superficial resemblance to various members of the subgenus 
Мезосурйона of the genus Erioptera in the Nearctic and Neo- 
tropical faunas, and to members of the alboguttata group of the 
typical subgenus Evioptera in eastern Asia. 
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ORMOSIA CURVISHINA, Pinte 1, ép. 22; Plate б. 
Belongs to the similis group; general coloration dull brownish 
Маск; antennas (male) short; legs black; wings with a brown 
tinge; vein 24 А sinuous; abdomen, including hypopygium, Шаек; 
male hypopygium with the inner arm of the outer pair of gona- 
pophyses very strongly curved into a long black spine. 

AMale.—Length, about 3.8 millimeters; wing, 4.5. 

Rostrum and palpi black. Antenne (male) short, if bent 
backward ending at or a short distance before wing root, black 
throughout; flagellar segments oval, the verticils of the basal 
segments very long and conspicuous, the longest exceeding three 
tines the length of the segment; beyond the fourth or fifth 
segments the verticils become shorter, on the outer ones being 
scarcely as long as the segments themselves, Head black, 

Pronotum black, sparsely pruinose. Anterior Jateral preter- 
gites very restrictedly obscure yellow, Mesonoir] preescutum 
dul! brownish black, very sparsely pruinose, without marking 
posterior sclerites of mesonotum brownish black. Pleura, in- 
cluding the dorsoplenrat regiou, duil black. Halteres with stem 
obscure, the knob light yellow, Legs with the coxa brownish 
black; trochanters obsewre yellow; remainder of legs black. 
Wings (Plate 1, fig. 22) with a brownish tinge, the stigm 
region infuscated; veins brown, relatively stout; macrotrichia 
black, Trichia of the cells indicated in the figure by stippled 
duts. Venation: Se; about opposite two-fifths the length of Rs; 
Ros about one-third К, alone; outer fork of M perpendicular at 
origin, not angulated at point of union of m and the distal sec- 
tion of vein My; m-cu close to fork of М; vein 20 A sinuous on 
the outer third or less. 

Abdomen, ineluding the hypopygium, black, Male hypopy- 
gium (Ре 4, fig. 44) with the ninth tergite, 94, having the 
Jateral lobes rounded, the structure divided by a profound me- 
dian split; outer face with very delieate setule arranged in 
elongute-oval areas. Inner dististyle, М, unusually deep, with 
a slender apical beak, the entire outer margin, including the 
crest, narrowly blackened. Outer gonapophyses, 04, bifid, the 
outer arm a black spike that bears a small lateral spine at near 
two-thirds the length; inner arm a powerful, strongly curved, 
Маск spine, the tip acute. Inner gonapophyses, iy, ап even 
longer, gently curved spine, mueh paler in color than the outer 
apophyses, the apex slender and acute. 

Havitet—China (Szechwan). 
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Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feet, at light, July 29, 1935 (Franck). 

Ormosia curvispina is entirely different from all other re- 
group. As is usually the case in 
this and most other genera in the Tipvlidie, the chief specific 
characters are to be found in the structure of the male hypo- 
pygium. 

ORMOSIS SOLITA so. mov- Plate c he. 

Belongs to the ackleata group; general coloration of mesonotal 
praseutum reddish brown, without distinct markings; antenna 
dark brown, in the male the intermediate flagellar segments with 
yerticils of am unusual length; halteres yellow; legs yellow, the 
femora with а narrow, subterminal, brown ring; wings brown- 
ish gray, variegated by light and darker areas, including a 
conspicuous white area beyond stigma; cell R, of moderate 
length only, vein Rs strongly upeurved at margin; vein 2d A 
with nearly the outer half sinuous, 

Mole.—Length, about. 4 millimeters; wing, 4.5. 

Femote—Longth, about 4.5 millimeters; wing, 4.5. 

Rostrum and patpi black. Antenne of moderate length, dark 
brown throughout; flagellar segments subcylindvical, with un- 
usually elongate verticits (male), on the intermediate segments 
those much exceeding the segments in length, on ihe outer seg- 
ments becoming small and weak; terminal segment subequal in 
length to the penultimate. Head blackish gray, with yellow 
sete. 

Pronotum brown, the anterior lateral pretergites dirty white. 
csonotal præscutum reddish brown, without distinct markings, 
the interspaces with long yellow вебе; scutellum dusky; medio- 
tergite and pleura blackish, the surface sparsely pruinose. 
НаНеғев yellow. Legs with the coxa blackened; trochanters 
obscure yellow; femora yellow, with a narrow darkened sub- 
terminal ring that is subequal to or slightly more extensive 
than the yellow apex; indications of a seeond darkened ring, 
especially on forelegs, extensive but very diffuse and located 
nearer base of segment; tibia: and tarsi yellow, the outer seg- 
ments of the latter darkened, Wings (Plate 1, fig, 23) with 
a brownish gray tinge, sparsely variegated with darker, including. 
the stigma and narrow seams along cord and outer fork of М; 
more whitish areas before cord and beyond stigma, the former 
crossing the cord into the base of сей Mz; outer end of cell M 
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less evidently darkened; surface of wing with abundant macro- 
triehia, these being black and coarser in the clouded patches, 
more delicate and pate yellow in the clear areas and elsewhere 
over the wing surface in scattered patches; costal fringe varie- 
gated with black and yellow sete; veins brownish yellow, darker 
and narrowly seamed with dusky in certain regions of the wing. 
Maerotriehia of cells abundani (shown in figure by stippled 
dots). Venation: Ry at or beyond fork of Rs; outer fork of 
М not angulated; m-en conspicuously arcuated at near mid- 
length; vein 24 A strongly sintous, the areuated portion occupy- 
ing nearly one-half of the entire vein beyond arculus. 

Abdomen, including hypopygium, dark brown. Male hypo- 
pygium (Plate 4, fig. 45) with the tip of the basistyle, b, terminat- 
ing in an деше sclerotized point. Dististyles subterminal in 
position, the inner one, id, strongly arcuated before midlength, 
the apex dilated into a head that terminates in an acute spine. 

Habitat.China (Szechwan), 

Holotype, male, Mount Оте, White Cloud Temple, attitude 
9,000 feet, at light, July 29, 1935 (Franck). Allotopotype, fe- 
male, Nwa Nien Pin Temple, altitude 6,500 feet, July 31, 1035. 

The other members of the aculeata group, as лена Alex: 
der (Japan), exthracopoda Alexander (Formosa), horiana Alex- 
ander (Japan), and {24а Alexander (Japan), аге all readil 
told by the different structure of the male Һуроруҝіа. The 
most similar regional species із Ormosia auricoste Alexander, 
of which the male sex is still unknown. The last species differs 
especially in the larger size and distinct features of venation 
and pattern of the wings, ns the more extensively pale costa, 
the lack of а white poststigmal area, the presence of conspicuous 
marginal dark dots at ends of the longitudinal veins, and the 
feebly sinuous vein 2d A. It seems virlttally certain that auri- 
costa will likewise be found to belong to the acideata group of 
the genus, although the somewhat similar О. prweisa. Alexander 
is a member of the distinct similis group. 


STYRINGOMYIA ANGUSTIPENNIS. 

Genera! coloration medium brown; antennal flagellum yellow; 
femora obscure yellow, with two weak and diffuse brown rings; 
tibiæ with tips narrowly darkened and with a vague second ring 
at near basal third; wings narrow, especially near base, tinged 
with brownish yellow, unmarked ; veins beyond costal area brown, 
contrasting against the ground; ovipositor with the longest 
valves blackened, glabrous, terminating in two long strong sete. 


ov. Pite s бы, 26 
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Female.—Length, about 4 millimeter: ing. 4.5. 

Rostrum and palpi brown, Antenne with the scape brown, 
darker beneath; pedicel brownish yellow; flagellum yellow; fla- 
gellar segments oval, gradually decreasing in length outwardly. 
Head yellowish brown. 

Mesonotum discolored in type, apparently medium brown, 
variegated by darker brown areas, especially on the posterior 
xelerites. Pleura crushed. Legs with the femora obseure yel- 
low, weakly biannulate with pale brown, the subterminal ring 
narrower than the yellow apex, the postmedial ring very diffuse; 
tibire yellow, the tip narrowly infuscated, with very vague indi- 
cations of a second annulus near busal third of segment; basi- 
tarsi yellow, the outer tarsal segments slightly darkened, espe- 
cially apically, the terminal segment black. Wings (Plate 1, 
fig, 24) tinged with brownish yellow, unpatterned, the costal 
Portion somewhat clearer yellow, especially the veins; veins 
beyond the costal portion brown, contrasting against the ground. 
Wings narrow, especially near base, best shown by narrowing 
of the cubital and anal cell. Venation: Cell 18 М. elongate, 
nearly equal in length to the longest veins beyond it; m-cu a 
little more than its own length beyond the fork of M; vein 2d 
A simple, the cell narrow. 

Abdomen uniformly light brown.  Ovipositor with the longest 
valves, apparently cerci, appearing as long blackened cones, the 
surface glabrous, at apex of each with two, long, powerful setze 
that are а little Ionger than the valve itself; a further shorter 
seta on outer face near base, 

Habitat. China (Szechwan). 

Holotype, female, Mount Omei, Chu Lao Tong Temple, altitude 
6,000 to 7,000 feet, at light, July 27, 1935 (Franck), 

The nearest regional allies of the present fly are species such 
as Styringomyia flava Brunetti (southern India) and S. taiwa- 
mensis. Alexander (Formosa), which have similarly unpatterned 
wings and simple vein 2d А. The present Пу is well distin- 
guished from the above and other generally similar regional 
forms by the brown veins that contrast strongly with the ground 
color of Ње unusually narrow wings. 
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Tr. 1. Tipula {Trichotipula} longifimbriete sp. поз.) venation. 
Tipula (Trichotipula) wallopkava sp. nov.; venation. 
Tipula (Зейтитейа) membranifera sp. nov.; venation. 
ipula (Schunmetiu) disseciata sp. поз, venation. 
Tipula (Acutipula) forticnuda sp. nov.; vonation, 
. Тане, (Acutipula) sxbintacta sp. nov.; venation. 
Tipula (Vestiplez) avieutaroides sp. nov.; venation, 
Timla (Оғсотуга) pralongata sp. nov.; venation. 
9. Stibadocereita omeicnsis sp. nov.; venation, 
10, Limonia (Limonia) отаға sp. nov. venation 
Jl. Limonia (тени) tesectlatipernie sp. nov.; venation. 
12. Limonia (Dicranompie) sternolobata tp. nav.; venation, 
1з. Adviphomyia (Adelphomyle) cerina sp. nov.; vonation, 
14. Phyttatabis laudata өр. тау, venation, 
15. Phyllolabis vulpecula sp. nov. venation. 
16. Franckomyin dise«lis sp. nov.; vonati 
17. Trentepohlia (Mongoma) cnervata sp. пох,; venation. 
18. Ganomyia (Phitostemodes) «wicwla sp. nov. venation. 
13. балатуіш (Gonomyia) pctosyiuosa sp. nov.; venation, 
20, Erioptera (Пр) postrema sp. nav; venation. 
21. Ọrmosia lataurota sp, nov.; venation, 
22. Ormotia euruispine sp. nov.; venation. 
25. Ormosia solita sp. жуз. venation, 
21. Styringomyia angustipennis sp. nov. venation 


PLATE 2 
Fic, 25, Tipula (Trichotipula) tangifimbriate ep. nov; male hypopygium, 
details. 
26. Tipula (Triehotipala) mallophore ар, nov.; male hypopygium, de- 
tails, 
27, Tiputa (Scheommetia) membranifera sp. nov; malo hypopygium, 
details. 
28, Tipula (Schummelia) dissociate sp. nov male hypopygium, de- 
tails, 
28. Tiputa (Acutipula) forticands sp. nov; male Һурорурішт, де. 
tails. 
30. Тірніп (Acutipula) mbintacta sp. mov male hypopygium, de- 
tails. 
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EXE 

Fie. 34. Tipula (Festinice) aieuleroiles sp. novi male Һурорудішт, de- 
tails. 

08, Tipula (Oreomyse) prolonguta sp. now; male hypopygium, de- 


Limania (Limouia) omuifuyu sp. nov.; male hypopygium. 
Limonia (Limonia) tcesettetippexnis sp. nov.; male hypoppmium. 
Limonia (Dicranomyia) sternolebeta sp. now: male hynomy 

30. Adelphomyia (Adelykomyia) cerium sp. тоу; male hypopymium. 
37. Phyllolabis Inndata sp. мото; malc bypopyiium. 

Phyllolabis pictivena Alexander; mule hypopygium, details. 


PLATE 


antenna, malo hypopygium. 


Fus 39, Franchomyia discolis sp. nov; 
sium. 


30. Ganamyia (Ptilostenoites) umicula sp. поу.; mate hypop 
Gonomyia (Gonomyia) octuspinoxa sp. nav., male by popyiiam 
Ormonin latenrate sp. nov. mate hypopyzlum, 

. Ormosia augustawvata sp. тил; male hypopy 
Ormosia curvispina sp. nov.; male hypopyginm, 
5. Ormosia solita эр, nov.; malu hyponyRium, 


